
Table 1-2 
BASF RIverview Site 

Proposed Drilling and Well Installation Program 

CENTER REGION 5 

487107 

Proposed Location of Monitoring Well Screen 
Well ID Screen'^ Length Stratigraphic Sampling Analytical Sampling^ Notes 

SB-6 NA NA Continuous split spoon sampling 1 fill sample Drill 2. feet into native day 
SB-7 NA NA Continuous split spoon sampling 1 fill sample Drill 2 feet into native clay 
SB-8 NA NA Continuous split spoon sampling 1 fill sample Drill 2 feet into native clay 
SB-9 NA NA Continuous split spoon sampling 1 fill sample Drill 2 feet into native clay 
SB-10 NA NA Continuous split spoon sampling 1 fill sample Drill 2 feet into native clay 
SB-11 NA NA Continuous split spoon sampling 1 fill sample Drill 2 feet into native clay 
SB-12 NA NA Continuous split spoon sampling 1 fill sample Drill 2 feet into native day 
SB-13 NA NA Continuous split spoon sarfipling 1 fill sample Drill 2 feet into native clay 
SB-14 NA NA Continuous split spoon sampling 1 fill sample Drill 2 feet into native clay 
SB-15 NA NA Continuous split spoon sampling 1 fill sample Drill 2 feet into native day 
SB-16 NA NA Continuous split spoon sarhpling 1 fill sample Drill 2 feet into native clay 

Notes; 
* = All final well completion depths and screen iengths are subject to MDEQ approvai prior to completion. 
^ = Soil samples will be collected in the vadose zone and interstitial water samples will be collected below the water table. 

= Stratigraphic samples will not be collected at this location because continuous sampling will be completed at an adjacent deeper well in the cluster. 
NA = Not Applicable 
Interstitial Water Sample = Saturated Soil Sample (i.e., soil sample collected beneath the water table). 
* In general the: s wells will be screened across the saturated thickness of the fill unit. 

i wells will be screened across the interface between the upper and lower clay units or in the uppermost portion of the lower clay unit, 
d wells will be screened in the lower clay unit approximatiey 3-5 ft beneath the bottom of the i well screen. 
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«»l STATE OF MICHIGAN 

JOHN ENGLER, Governor REPLY TO: 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
"Better Service for a Better Environment" LIVONIA MI 4BI52-IOO6 

HOLLISTER BUILDING, PC BOX 30473, LANSING Ml 48909-7973 

INTERNET: www.deq.stale.mLus 

RUSSELL J. HARDING, Director 

July 14, 2000 -

Mr. Thomas P. McGourty 
BASF Corporation 
1609 Biddie Avenue 
Wyandotte, Ml 48192 

Dear Mr. McGourty; 

SUBJECT: BASF-Riverview site, Wayne County, Ml. 

The Department of Environmental Quality (DEQ), Environmental Response Division (ERD), met 
with BASF-Corporation (BASF) on July 7, 2000, to discuss BASF's July 5, 2000 correspondence 
"Questions for the DEQ and Malcolm Pirnie concerning the Work Plan for the Riverview 
property". In this meeting some modifications were made to the work plan, which are 
incorporated in the enclosed "Site Investigation Work Plan Addendum No.l". This document will 
be incorporated into the work plan dated June 26, 2000. Enclosed is also Table 1-2 which has 
been revised to indicate SB-15 and SB-16. A revised Figure 1-2 and Malcolm Pirnie's standard 
groundwater collection log is being ovemight mailed to you by Malcolm Pirnie. 

If you have any questions please feel free to contact me at 734-953-1404. 

Sincerely, 

Beth Vens, Project Manager 
Environmental Response Division 

end. 
cc: Ms. Mary Fulgham, USEPA 

v/ Mr. Michael Ribordy, USEPA 
Ms. Kathy Cavanaugh, DAG 
Ms. Nan Leemon, DEQ 
Mr. Oyinsan Oladipo, DEQ 
Ms. Patricia Brandt, DEQ 
Mr. Greg Foote, Malcolm Pirnie 



ATTACHMENT A 
SITE INVESTIGATION WORK PLAN ADDENDUM NO. 1 

BASF - RIVERVIEW SITE 

BASF Comments Geophysical Survey: 

1. May we lay out the survey on a (nearly) north to south grid instead of east to west? 

2. The northwest comer of property historically has been the origin for survey work (ON,OE). 
The north property line is oriented at N61W. We propose orienting the survey perpendicular 
to this line. Is this acceptable? 

Response: Both suggestions in comments No. 1 and 2 are acceptable. Ensure that gridding 
and plotting of data is corrected to reflect the northwest grid position. The grid 
should be maintained until test pitting is completed so geophysical anomolies can 
be accurately located in the field. 

BASF Comments Test Pitting: 

1. Locations for digging will be selected in consultation with DEQ and Malcolm Pimie after 
results from the geophysical survey are interpreted. 

Response: Locations for digging will be selected in the field after results fi-om the 
geophysical survey are interpreted and will require DEQ approval. 

2. We understood the purpose of digging test pits was to characterize subsurface anomalies. If 
some type of material is uncovered when digging, we should not have to dig up large areas to 
verify the extent of material. The geophysical data should provide information on the extent. 

Response: The decision to expand an excavation will be determined in the field by DEQ. 

3. Test pits on the order of 100 feet long by 6 feet wide will impart a disproportionate amount 
of damage on the property when compared to the information they can provide. We believe 
maximum dimensions on the order of 10 to 15 feet by 3 to 4 feet will be more than adequate. 

Response: The approximate initial test pit dimensions will be modified to the following 
dimensions: 25 ft long by 15 ft deep by 6 ft wide. The test pit will be expanded 
until the anomoly is located/identified. 

4. We do acknowledge that subsurface information that is inconsistent with geophysical data 
may warrant additional examination. 

Response: Agreed. 



5. The only protocol identified for sampling soils is the presence of stained soils or drums. Are 
there any other reasons or selection criteria for collecting samples of soil. 

Response; An additional criterion will be detectable concentrations of organic vapors using a 
photoionization detector (PID). 

6. BASF does not plan to complete library searches for tentatively identified compounds. 

Response: DEQ will perform library searches on their split samples. 

7. The work plan consistently implies that the presence of drums is a bad thing. While we agree 
the presence of intact drums full of some hazardous material is bad; the presence of a 
crushed, empty drum in a landfill should not convey a deleterious impact. 

Response: No comment. 

BASF Comments Methanol Preservation Soil Sampling: 

1. May we use EnCore® samplers? 

Response: Yes, per the DEQ "Procedure of Collection and Methanol Preservation of Soil 
Samples" guidance document dated May 1, 2000. DEQ Avill use the methanol 
preservation method for DEQ split samples. 

2. The DEQ "Procedure of Collection and Methanol Preservation of Soil Samples" dated May 
1, 2000 discusses the high-concentration methanol preservation option of Method 5035. The 
low-concentration preservation option is not discussed. Should BASF assume that regardless 
of the method employed (field methanol preservation or EnCore® sampling), only the high-
concentration method for analysis is to be used? 

Response: Yes the high-concentration method will be used. We realize that if the high-
concentration method is used, the detection limits for some compounds may be 
above the Part 201 detection limits. This is acceptable for the purposes of this 
investigation and for those compounds, the attainable detection limit will be used 
instead of the detection limits in DEQ Operational Memorandum #6. 

BASF Comments Drilling and Well Construction: 

1. What are the three target water-bearing horizons for well installation? The work plan 
discusses upper, middle, and lower water-bearing zones, but the lower zone (bedrock) is not 
a target for this investigation. 

Response: The upper and middle water bearing zones are the target for this investigation. 



2. Figure 1-2 identifies "s" wells as in Fill Unit, "i" wells as in Peat, Sand, or Upper Clay, and 
"d" wells as in Lower Clay. However, the text of the work plan identifies "upper water
bearing zone" as the fill, sand, and peat layers and the "middle water-bearing zone" as the 
Lower Clay. There seems to be some overlapping use of these terms. 

Response; Clarifications to the drilling programs are provided in amended Table 1 -2 
(attached) and on Figure 1-2 (attached). In general, the intent of the cluster wells 
is as follows: 
a) Shallow wells (s) will screen across as much of the saturated thickness of 

the fill unit as possible using a 5-7 ft. long screen. 
b) Intermediate wells (i) vrill be screened across the upper clay/lower clay 

interface or the upper portion of the lower clay unit. 
c) Deep wells (d) vrill be screened in the lower clay unit approximately 3-5 ft 

below the bottom of the intermediate well screen. Adjustments to the 
proposed drilling/well installation depths presented in Table 1-2 may be 
made based on observations made in the field. Any adjustments to well 
drilling/installation depths will be made only with DEQ approval. 

3. The SOP states that pilot holes will be drilled into the "upper-most confming layer", but this 
layer is not defined or identified. It seems implicit that a confining layer would separate the 
upper water-bearing zone (i.e., the fill, peat, and sand) from the middle water-bearing zone 
(i.e., the Lower Clay) If this is so, the confining layer must be the Upper Clay, yet this unit 
appears to be a target for well installation. 

Response: The "pilot holes" will be advanced 2-3 ft. into the lower clay unit. The low clay 
unit is considered to be the confining layer because the upper clay unit is not 
contiguous across the site. 

4. As discussed, BASF wishes the DEQ to make the first contact vrith Materials Processing 
Inc., (the former Firestone property) and the City of Riverview to gain access should work on 
their properties be necessary. 

Response: BASF is responsible for all access inquiries and agreements during this 
investigation since BASF is the entity conducting the investigation. 

5. May we use slotted PVC screens in place of wire wound PVC screens? 

Response: No. Wire wound PVC screens must be used. 

BASF Comments Split-Spoon Sampling: 

1. Just for the record, most drilling companies no longer use a 140-pound hammer falling freely 
for 30 inches. They use a mechanical piston to drive the spoons at the force required for this 
test. 



Response: These are equivalent methods and either method may be used. 

2. Table 1-2 still calls for sampling of sediments at the offshore locations. This contradicts the 
text that states fill materials will be sampled. 

Response: Table 1-2 (attached) has been amended to reflect that fill material not sediment 
will be sampled. If fill is not encountered and the DEQ concurs then no sample 
will be collected. 

3. The footnotes on Table 1-2 state that "interstitial water" samples will be collected below the 
water table and soil samples will be collected from the vadose zone We believe it is unlikely 
to encounter a vadose zone under the river so sampling solids (the fill) at these locations is 
inconsistent with the plan. Also, DEQ previously did not support BASF's plan to sample 
groundwater any closer to the river than the current line of wells because of the perception 
we would be analyzing river water instead of groundwater. BASF still believes collecting 
samples will be advantageous to define the stratigraphy; we do not believe analyzing those 
samples of fill for chemical content will be meaningful. 

Response: For the purposes of this investigation, interstitial water samples = saturated soil 
samples. Interstitial water samples will be collected and analyzed using the soil 
sampling and analysis procedures described in the Work Plan. 

4. In conversations with DEQ, we learned that DEQ wishes to sample in the river bottom to 
understand if materials are contaminated. Yet, we are not aware of any published values that 
define acceptable concentrations or imacceptable levels of chemicals in sediments. 

Response: The scope of the work plan does not include collection of samples from "the river 
bottom". In general however, the Environmental Response Division relies on 
sediment data provided in guidance from the State of New York and the Ontario 
Ministry of the Environment. 

5. BASF does not plan to complete library search for tentatively identified compounds in the 
"solid waste encountered during drilling". 

Response: DEQ vrill perform these analyses on their split samples. 

BASF Comments Well Development: 

1. At this time, we anticipate using the pumps on the drill rig to remove the water and fines 
during well development. Is this acceptable to the DEQ? We request additional guidance on 
an acceptable or "predetermined value" for turbidity. 



Response: Development using the drill rig pump is acceptable. The decision to proceed with 
development will be determined in the field in conjunction with DEQ/DEQ 
representative approval. In general, development will proceed until turbidity 
appears to stabilize. 

BASF Comments Slug testing: 

1. The air-slug SOP says to repeat procedure 2 to 3 times on each well. The solid-slug SOP 
says to obtain two sets of rising head and falling head data for each well. The text on page 4-
5 says that three slug test per well will be performed. What constitutes a "slug test"? Is it 
once through the SOP - that is, two or three times on each well? Is it one rising or one 
falling head test? Is it a rising and a falling head test? 

Response: One "rising" or "falling" head test constitutes a slug test. Two or three slug tests 
vrill be performed for each tested well. 

2. After we record three slug tests for each well, what can we do with the results? May we 
calculate representative results using either arithmetic or (preferably) geometric means? May 
we use our professional judgment to defme representative results? How had Malcolm Pimie 
managed, used, and applied this large volume of data previously? 

Response: The slug testing results should be summarized in a table. The DEQ does not 
recommend averaging, but does recommend using the highest K because slug 
tests typically underestimate K when compared to pumping test data. If the data 
are averaged, specific rationale on why averaging was conducted should be 
provided to the DEQ. If averaging is conducted, ensure that slug test results are 
averaged only for wells screened in the same stratigraphic unit. 

3. If the water table intersects a screened interval, the use of a falling head test is not 
representative of hydrogeological conditions. If this situation occurs, we do not plan to 
record or interpret data fi-om the well. 

Response: Agreed, however, rising head tests are still valid under such circumstances and 
should be performed. 

4. BASF assumes that "PVC copper piping" is a typographical error. BASF proposes to use 
either a sealed, stainless steel slug or a PVC slug filled with sand. 

Response: This statement is a typographical error and should read "PVC or Copper piping". 
BASF's proposed slug construction is acceptable. 



BASF Comments Water Level Measurements: 

1. Elevations for top of casing on all existing wells are on the north side of the rim whether 
there is a mark or not. All wells to be installed Avill be surveyed the same way. 

Response: This is acceptable but mention of this fact should be made in the technical 
memorandum prepared at the completion of this investigation. 

BASF Comments Groundwater Sampling: 

1. The EPA publication presented in this section recommends well screens should be less than 1 
meter (less than 39 inches), yet the work plan calls for 5-foot to 7-foot long screens (60 to 84 
inches), is this inconsistent with our objectives or immaterial? 

Response: The well screen lengths were increased to accoimt for fluctuating water levels due 
to this sites proximity to a surface water body. Adhere to the guidance provided 
\vithin the text of the work plan. 

2. How important is the placement of the water intake tube at the mid-point of the screen? This 
was not a performance standard during previous DEQ sampling events. 

Response: This is a suggestion. Excessive drawdown in the wells screened in low hydraulic 
conductivity (K) soils may necessitate placing the water intake near the bottom of 
the well. 

3. How important is it that the water level does not drop into or below the screen? This was not 
a performance objective during previous DEQ sampling events. 

Response: This is the objective for "typical" low-flow sampling. However, wells screened in 
low K soils may exhibit excessive drawdown causing the water level to drop into 
the screen. 

4. The EPA protocol states that for low-recharge formations (<0.1 L/min and possibly similar to 
the Riverview property) the sampling equipment should be installed in the well a minimum 
of 48 hours before sampling. Is this a requirement or a suggestion? This protocol was not 
followed during previous DEQ sampling events. 

Response: This is a suggestion for best sampling technique but may not be practical at this 
site. 

5. The work plan uses the term "interstitial water", but does not define the term. The SOPs do 
not explain how samples of "interstitial water" are to be collected. Please clarify. 

Response: See response to Split Spoon Sampling comment number 3. 



BASF Comments Sampling Handling and Management: 

1. This SOP discusses "detailed sample collection logs", but does not identify the detailed 
information to be collected or provide an example of the log. Please clarify. 

Response; Malcolm Pimie's standard groundwater collection log is attached. Any log used 
in the field should include at a minimum the information presented on this log. 

2. The SOP does not discuss "appropriate" preservation techniques. May BASF propose the 
techniques? For example, we typically do not preserve samples for analyses of VOCs 
because the laboratory can complete their work within seven days. Also, if the method 
requires preservatives added to the sample, we prefer that the laboratory perform this work. 
The laboratory personnel can add the preservatives in a controlled environment prior to 
shipping the containers to the field crew. 

Response: The DEQ groundwater splits for VOCs analysis will be preserved in the field to a 
pH of <2. BASF may follow an alternate method as long as EPA recommended 
holding times and sampling protocol are maintained. 

3. We intend to use containers provided by the laboratory that the lab certifies are clean. 

Response: This is acceptable. 

4. Rather than store samples on ice, we intend to cool samples in a refiigerator on site and store 
them there until shipment. 

Response: This is acceptable. 

5. In the interest of efficient and economic use of the laboratory's resources, samples may be 
held on site longer than 48 hours. Samples may be held on until a batch of ten samples 
accumulates. As long as the samples are stored appropriately under chain of custody, we see 
no reason to ship the samples within 48 hours if a batch is not complete. We propose using 
published method holding times and the laboratory's capacity for performing the analyses to 
guide our schedule for shipping samples. 

Response: This is acceptable except for the samples collected with the EnCore® samplers 
which BASF stated would be shipped to the laboratory on a daily basis. 

BASF Comments Concrete Coring/Sampling: 

1. As we discussed previously, BASF may choose to remove the concrete used as riprap fi-om 
the shore and dispose of it appropriately. If we do so, sampling the concrete as described in 
the SOP wall be unnecessary. 



2. If BASF decides to retain the concrete on the shore, we will prepare a SOP for sampling the 
concrete. We do not believe the sampling procedure presented in the work plan is safe or 
effective. 

3. Our preliminary plan for sampling the concrete is to use the winches on the drill rig to haul a 
piece onto the shore. We then would use NC-type coring tools and the rig to obtain samples. 

Response; Coring of the concrete riprap shall be performed as specified in the work plan. 
An alternate method of coring may be used as long as a written procedure is 
supplied to and approved by DEQ prior to implementation of the coring activities. 

BASF Comments Decontamination: 

1. We prefer using distilled or de-ionized water for rinsing rather than top water. 

Response: This is acceptable. 

BASF Comments Investigation Derived Wastes: 

1. We define these wastes as soils from drilling, groundwater from well development, water 
form decontamination activities, and the personal protective gear after it is used. 

2. Soils and other materials generated during the digging of test pits vrill be pushed back into 
the pit once the assessment at that location is complete. We do not anticipate generating 
excess volume from this work. 

3. BASF contacted representatives from the DEQ WMD and received some guidance for 
defining this term and managing these wastes. BASF proposes to manage the investigation 
derived wastes in the following manner: 

a) Soils from drilling and well installation will be moved to an area on site and left there. 
This area will be in a position where runoff to the river or to stirrounding properties in 
unlikely. These soils are an intrinsic element of the site and ultimately will be managed 
according to the selected feasible alternative. 

b) Grotmdwater from well development and water from washing equipment will be collected 
and placed into a poly-tank on site. The water will be characterized, transported by a 
licensed hauler, and disposed at an appropriate facility. Previously, Michigan Recovery in 
Romulus accepted the water. Excess grotmdwater from purging and sampling will be poured 
back down the well from which it came. 



c) Used personal protective gear (gloves, Tyvek®, boots, cartridges, hand towels, etc.) will be 
placed in a receptacle separated from other trash. This used protective equipment will be 
managed as a regulated waste. Michigan Disposal is able to accept this waste. 

Response; It is BASF's responsibility to ensure that all wastes generated during the test 
pitting, drilling of soil borings, installation of monitor wells, decontamination 
activities, and other related field activities will be properly characterized and 
disposed of in accordance with all applicable state and federal laws and 
regulations. 

BASF Comments Data Validation: 

1. The Malcolm Pimie plan did not present data validation procedures, data quality objectives, 
or a quality assurance plan. BASF proposes to validate laboratory-provided results and 
assure quality of all field and laboratory procedures according to our previously prepared 
quality assurance plan for the Riverview property dated April 19,1999. 

2. At this time, we will assume that BASF and URS wall not be responsible for validating 
results from the DEQ's laboratory. However, we request DEQ to provide BASF with the 
data validation reports along wdth the analytical results for their split-samples. 

Response: The sample-split data collected by DEQ/Malcolm Pimie will be validated. BASF 
will be provided with data validation reports and analytical results from DEQ split 
samples. 
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DCa Michigan 
Department of Environmental Quality 

BETH VENS 
Environmental Quality Analyst 

Environmental Response Division 

S.E, Michigan District Office Phone: (734) 953-1404 
38980 West Seven Mile Road Fax: (734) 953-1544 
Livonia, Michigan 48152-1006 E-Mail: vensb@state.ml.us 



SHRADER 

I 
E e E i W 11 

Analytical and Consulting 

LABORATORIES INC. 

Report of Analytical Services 
Submitted To: 

BASF CORPORATION 
1609 BIDDLE AVENUE 

WYANDOTTE, MI 48192 

Attn: MR. JACK LANIGAN 

We are pleased to provide the enclosed analytical results for the following saniple(s). Should 
you have any questions regarding the methods and/or results, please feel free to write or call. 

DEC 9 1999 

ENVIRONMENTAL RESPONSE DIVISION 
S.E. MICHIGAN DISTRICT OFFICE 

Client project: 
Client san:^)le: 
Sample description: 

Laboratory project: 
Analysis performed: 

Date received: 
Date conpleted: 
Report date: 

RIVERVIEW 
WATER FROM WELLS 
COLLECTED 10/07/99 

1318 
SVOC (8270C), VOC (8260B), CYANIDE, MI 
METALS & AMMONIA 

07-Oct-99 
20-Oct-99 
22-Oct-99 

Verified 

Approved 

UAA. 
Stephens, BbMionment^ Manager 

Marianne L. Shrader, Acting QA/QC OfiBcer 
Enclosure(s) 

xc: Dr. Martin Schmidt, URS Greiner 

3814 VINEWOOD • DETROIT, MICHIGAN 48208 (313) 894-4440 • FAX (313) 894-4489 



Shrader Laboratories, inc. 

BASF CORPORATION 

Laboratory Project 1318 

Sample Number 001 

Description: RTVERVIEW 

001 (Continued) Friday, October 22, 1999 

Sample ID: MW-A 

Date Sampled: 10/7/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 35 IOC 10/11/99 10/11/99 GENT 
Arsenic 0.109 mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Barium N.D. ing/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.095 mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Copper N.D. mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Lead N.D. mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Mercury 0.0077 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Zinc 0.067 mg/L 0.05 601 OB 10/19/99 10/19/99 JONH 
Cyanide 1.1 mg/L 0.12 9010B/9014 10/13/99 10/13/99 GENT 
Nitrogen, Ammonia 12.2 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

Sample Number 002 Sample ID: MW-K 

Description: RTVERVIEW 
Date Sampled: 10/7/99 Matrix: Water 

Parameter Result Units D.L. Mediod Start Finish By 
Liquid//Liquid Extraction Done 3510C 10/11/99 10/11/99 GENT 
Arsenic 0.212 mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Barium 0.159 mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/20/99 10/20/99 JONH 
Chromium 0.582 • mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Copper N.D. mg/L 0.02 601 OB 10/20/99 10/20/99 JONH 
Lead N.D. mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Mercury 0.0508 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenitim N.D. mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Zinc N.D. mg/L 0.05 6010B 10/20/99 10/20/99 JONH 
Cyanide 33.9 mg/L 2.5 9010B/9014 10/13/99 10/13/99 GENT 
Nitrogen, Ammonia 49.4 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 



Shrader Laboratories, Inc. 

BASF CORPORATION 

Laboratory Project 1318 003 (Continued) Friday, October 22, 1999 

Sample Numbo- 003 

Description: RTVERVIEW 
Date Sampled: 10/7/99 

Parameter 
Liquid/Liquid Extraction 

N.D. = Not Deterted 
D.L. = Detection Limit 

Sample ID: MW-L 

Result 
Done 

Matrix: 

Units 

Water 

D.L. Method Start Finish By 
3510C 10/11/99 10/11/99 GENT 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31801AA 
Description : MW-A RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
0-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D, 

19 
28 

Detected 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

32 

N.D. 
19 

14 

Det.Limit 

5 
6 
5 
5 
4 

' 6 
5 
20 
20 
9 
10 
20 
4 
10 
10 

N.D. = Not detected TOTAL 118 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31801AA 
Description : MW-A RIVERVIEW 
Sample submitted by ; BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACENAPHTHENE N.D. 3 
ACENAPHTHYLENE N.D. 2 
ANILINE 13 2 
ANTHRACENE N.D. 2 
BENZO (a) ANTHRACENE N.D. 4 
BENZO(b & k)FLUORANTHENES N.D. .6 
BENZO(a)PYRENE N.D. 7 
BENZO(ghi)PERYLENE N.D. 6 
BENZYL ALCOHOL N.D. 7 
bis(2-CHLOROETHOXY)METHANE N.D. 20 
bis(2-CHL'ETHYL)ETHER N.D. 5 
bis(2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 10 
BUTYL BENZYL PHTHALATE N.D. 5 
CARBAZOLE N.D. 2 
p-CHLOROANILINE N.D. 2 
2 -CHLORONAPHTHALENE N.D. 3 
4-CHLOROPHENYL PHENYL ETHER N.D. 6 
CHRYSENE N.D. 4 
DIBENZO(a,h)ANTHRACENE N.D. 7 
DIBENZOFURAN N.D. 1 
1,2-DICHLOROBENZENE 10 5 
1,3-DICHLOROBENZENE N.D. 4 
1,4-DICHLOROBENZENE 4.2 4 
3,3'-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 1 
DIETHYL PHTHTU^TE N.D. 10 
DIMETHYL PHTHALATE N.D. 2 
2,4-DINITROTOLUENE N.D. 8 
2,6-DINITROTOLUENE N.D. 10 
DI-n-OCTYL PHTHALATE N.D. 3 
bis(2-ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D. 2 
FLUORENE N.D. 2 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBUTADIENE N.D. 10 
HEXACHLOROCYCLOPENTADIENE N.D. 10 
HEXACHLOROETHANE N.D. 10 
INDENO(12 3-Cd)PYRENE N.D. 6 
ISOPHORONE N.D. 50 
2 -METHYLNAPHTHALENE Detected < 2 
NAPHTHALENE 15 1 
2-NAPHTHYLAMINE N.D. 2 
m-NITROANILINE N.D. 3 
O-NITROANILINE N.D. 5 
p-NITROANILINE N.D. 4 
NITROBENZENE N.D. 4 
PARATHION N.D. 10 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31801AA Sample size : 200 ml 
Description : MW-A RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 4 
N-NITROSO-DI-n-PROPYLAMINE N.D. 30 
PHENANTHRENE N.D. 2 
PYRENE N.D. 3 
PYRIDINE N.D. 5 
1,2,4-TRICHL'BENZENE N.D. 5 

N.D. = Not detected TOTAL 43.6 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31801B 
Description : MW-A 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHT^E 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
C-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO'ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
o-XYLENE 

CONCENTRATION 
Micrograms/Liter 

2,300 
200 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

27 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

Detected 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

31 

75 

19 
17 

Det.Limit 

100 
3 
7 
20 
20 
, 4 
6 
3 
20 
5 
10 
10 
5 
10 
10 
10 
10 
10 
7 
8 
6 
20 
10 
70 
10 
3 
10 
8 
4 
5 
10 
8 
10 
10 
5 
5 

N.D. = Not detected TOTAL 2, 670 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31802A 
Description : MW-K RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

7.1 
82 

14 0 

Det.Limit 

10 
10 
7 
7 
6 
10 
10 
40 
50 
20 
30 
40 
6 
20 
20 

N.D. = Not detected TOTAL 229 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31802A 
Description : MW-K RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACENAPHTHENE N.D. 6 
ACENAPHTHYLENE N.D. 4 
ANILINE N.D. 3 
ANTHRACENE N.D. 5 
BENZO{a)ANTHRACENE N.D. 8 
BENZO(b & k)FLUORANTHENES N.D. 10 
BENZO(a)PYRENE N.D. 10 
BENZO(ghi)PERYLENE N.D. 10 
BENZYL ALCOHOL N.D. 5 
bis(2-CHLOROETHOXY)METHANE N.D. 30 
bis(2-CHL•ETHYL)ETHER N.D. 7 
bis(2-CHLOROISOPROPYL)ETHER N.D. 20 
4-BROMOPHENYL PHENYL ETHER N.D. 30 
BUTYL BENZYL PHTHALATE N.D. 10 
CARBAZOLE N.D, 4 
p-CHLOROANILINE N.D. 5 
2 -CHLORONAPHTHALENE N.D. 6 
4-CHLOROpHENYL PHENYL ETHER N.D. 10 
CHRYSENE N.D. 7 
DIBENZO(a,h)ANTHRACENE N.D. 20 
DIBENZOFURAN N.D. 3 
1,2-DICHLOROBENZENE N.D. 7 
1,3-DICHLOROBENZENE N.D. 7 
1,4-DICHLOROBENZENE N.D. 6 
3,3*-DICHLOROBENZIDINE N.D. 50 
DI-n-BUTYL PHTHALATE N.D. 3 
DIETHYL PHTHALATE N.D. 20 
DIMETHYL PHTHALATE N.D. 5 
2,4-DINITROTOLUENE N.D. 20 
2,6-DINITROTOLUENE N.D. 30 
DI-n-OCTYL PHTHALATE N.D. 7 
bis (2-ETHYLHEXYL)PHTHALATE N.D. 7 
FLUORANTHENE N.D. 5 
FLUORENE N.D. 5 
HEXACHLOROBENZENE N.D. 20 
HEXACHLOROBUTADIENE N.D. 20 
HEXACHLOROCYCLOPENTADIENE N.D. 30 
HEXACHLOROETHANE N.D. 20 
INDENO(12 3 -cd)PYRENE N.D. 10 
ISOPHORONE N.D. 4 
2-METHYLNAPHTHALENE Detected < 3 
NAPHTHALENE 7.1 3 
2-NAPHTHYLAMINE N.D. 6 
m-NITROANILINE N.D. 7 
O-NITROANILINE N.D. 10 
p-NITROANILINE N.D. 8 
NITROBENZENE N.D. 6 
PARATHION N.D. 30 

Continued on next page 



SHRADER LABORATORIES, INC. 
.Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : I31802A Sample size : 200 ml 
Description : MW-K RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 8 
N-NITROSO-DI-n-PROPYLAMINE N.D. 40 
PHENANTHRENE N.D. 4 
PYRENE N.D. 7 
PYRIDINE N.D. 7 
1,2,4-TRICHL'BENZENE N.D. 10 

N.D. = Not detected TOTAL 9.60 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31802B 
Description : MW-K 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACETONE N.D. 200 
BENZENE 640 3 
BROMODICHLOROMETHANE N.D. 7 
BROMOFORM N.D. 20 
BROMOMETHANE N.D. 20 
CARBON DISULFIDE N.D. 4 
CARBON TETRACHLORIDE N.D. ' 6 
CHLOROBENZENE N.D. 4 
CHLOROETHANE N.D. 20 
CHLOROFORM N.D. 5 
CHLOROMETHANE N.D. 20 
DIBROMOCHLOROMETHANE N.D. 10 
1,1-DICHLOROETHANE N.D. 5 
1,2 -DICHLOROETHJ^ N.D. 10 
1,1-DICHLOROETHENE N.D. 10 
c-1,2-DICHLOROETHENE N.D. 10 
t-1,2-DICHLOROETHENE N.D. 10 
1,2 -DICHLOROPROPANE N.D. 10 
CIS-1,3-DICHLOROPROPENE N.D. 8 
TRANS-1,3-DICHL'PROPENE N.D. 8 
ETHYL BENZENE 9. 1 7 
2-HEXANONE N.D. 20 
METHYLENE CHLORIDE N.D. 10 
METHYL ETHYL KETONE N.D. 70 
METHYL ISOBUTYL KETONE N.D. 10 
STYRENE 8. 7 4 
sym-TETRACHL'ETHANE N.D. 20 
TETRACHLOROETHENE N.D. 9 
TOLUENE 430 4 
1,1,1-TRICHLO•ETHANE N.D. 5 
1,1,2-TRICHLO•ETHANE N.D. 10 
TRICHLOROETHENE N.D. 8 
VINYL ACETATE N.Dl 10 
VINYL CHLORIDE N.D. 10 
m & p-XYLENES 43 5 
O-XYLENE 30 6 

N.D. = Not detected TOTAL 1, 160 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : I31803AA 
Description : MW-L RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Det.Limit 

2 
3 
2 
2 
1 
2 
2 
8 
9 
3 
5 
9 
2 
4 
4 

N.D. = Not detected TOTAL 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : I31803AA Sample size : 750 ml 
Description : MW-L RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.L 
Micrograms/Liter 

ACENAPHTHENE N.D. 1 
ACENAPHTHYLENE N.D. 1.0 
ANILINE N.D. 1.0 
ANTHRACENE N.D. 1 
BENZO(a)ANTHRACENE N.D. 1 
BENZOlb & k)FLUORANTHENES N.D. ,2 
BENZO(a)PYRENE N.D. 2 
BENZO(ghi)PERYLENE N.D. 2 
BENZYL ALCOHOL N.D. 1 
bis(2-CHLOROETHOXY)METHANE N.D. 1 
bis(2-CHL"ETHYL)ETHER N.D. 2 
bis(2-CHLOROISOPROPYL)ETHER N.D. 5 
4-BROMOPHENYL PHENYL ETHER N.D. 6 
BUTYL BENZYL PHTHALATE N.D. 2 
CARBAZOLE N.D. 1.0 
p-CHLOROANILINE N.D. 1.0 
2 -CHLORONAPHTHALENE N.D. 1 
4-CHLOROPHENYL PHENYL ETHER N.D. 2 
CHRYSENE N.D. 1 
DIBENZO(a,h)ANTHRACENE N.D. 2 
DIBENZOFURAN N.D. 1.0 
1,2-DICHLOROBENZENE N.D. 2 
1,3-DICHLOROBENZENE N.D. 2 
1,4-DICHLOROBENZENE N.D. 1 
3,3'-DICHLOROBENZIDINE N.D. 8 
DI-n-BUTYL PHTHALATE N.D. 1.0 
DIETHYL PHTHALATE N.D. 4 
DIMETHYL PHTHALATE N.D. 1.0 
2,4-DINITROTOLUENE N.D. 3 
2,6-DINITROTOLUENE N.D. 5 
DI-n-OCTYL PHTHALATE N.D. 1 
bis(2-ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D. 1.0 
FLUORENE N.D. 1.0 
HEXACHLOROBENZENE N.D. 4 
HEXACHLOROBUTADIENE N.D. 4 
HEXACHLOROCYCLOPENTADIENE N.D. 5 
HEXACHLOROETHANE N.D. 4 
INDENO(123-Cd|PYRENE N.D. 2 
ISOPHORONE N.D. 1.0 
2-METHYLNAPHTHALENE N.D. 1.0 
NAPHTHALENE N.D. 1.0 
2-NAPHTHYLAMINE N.D. 1 . 
m-NITROANILINE N.D. 1 
o-NITROANILINE N.D. 2 
p-NITROANILINE N.D. 2 
NITROBENZENE N.D. 1 
PARATHION N.D. 5 

Continued on next page 



SHRADER LABORATORIES. INC. 
Report date : 10-14-199'9 QUANTITATION SUMMARY 

DATA file : I31803AA Sample size : 750 ml 
Description : MW-L RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 2 
N-NITROSO-DI-n-PROPYLAMINE N.D. 9 
PHENANTHRENE N.D. 1.0 
PYRENE N.D. 1 
PYRIDINE N.D. 2 
1.2,4-TRICHL'BENZENE N.D. 2 

N.D. = Not detected TOTAL 0 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 44 ml DATA file : I31803B 
Description : MW-L 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PTkLR Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACETONE N.D. 10 
BENZENE N.D. 1.0 
BROMODICHLOROMETHANE N.D. 1.0 
BROMOFORM N.D. 2 
BROMOMETHANE N.D. 2 
CARBON DISULFIDE N.D. , 2 
CARBON TETRACHLORIDE N.D. 1.0 
CHLOROBENZENE N.D. 1.0 
CHLOROETHANE N.D. 2 
CHLOROFORM N.D. 1.0 
CHLOROMETHANE N.D. 2 
DIBROMOCHLOROMETHANE N.D. 1.0 
1,1-DICHLOROETHANE N.D. 1 
1,2-DICHLOROETHANE N.D. 1 
1,1-DICHLOROETHENE N.D. 1.0 
c-1,2-DICHLOROETHENE N.D. 1.0 
t-1,2-DICHLOROETHENE N.D. 1.0 
1,2-DICHLOROPROPANE N.D. 1.0 
CIS-1,3-DICHLOROPROPENE N.D. 1.0 
TRANS-1,3-DICHL'PROPENE N.D. 2 
ETHYL BENZENE N.D. 1.0 
2-HEXANONE N.D. 1 
METHYLENE CHLORIDE N.D. 5 
METHYL ETHYL KETONE N.D. 5 
METHYL ISOBUTYL KETONE N.D. 2 
STYRENE N.D. 1.0 
sym-TETRACHL'ETHANE N.D. 1 
TETRACHLOROETHENE N.D. 1 
TOLUENE N.D. 1.0 
1,1,1-TRICHLO'ETHANE N.D. 1 
1,1,2-TRICHLO'ETHANE N.D. 2 
TRICHLOROETHENE N.D. 1 
VINYL ACETATE N.D. 1.0 
VINYL CHLORIDE N.D. 2 
m & p-XYLENES N.D. 1.0 
o-XYLENE N.D. 1.0 

N.D. = Not detected TOTAL 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 44 ml DATA file : I31804A 
Description : TRIP BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACETONE N.D. 8 
BENZENE N.D. 1.0 
BROMODICHLOROMETHANE N.D. 1.0 
BROMOFORM N.D. 2 
BROMOMETHANE N.D. 2 
CARBON DISULFIDE N.D. 2 
CARBON TETRACHLORIDE N.D. 1.0 
CHLOROBENZENE N.D. 1.0 
CHLOROETHANE N.D. 2 
CHLOROFORM N.D. 1.0 
CHLOROMETHANE N.D. 2 
DIBROMOCHLOROMETHANE N.D. 1.0 
1,1-DICHLOROETHANE N.D. 1 
1,2-DICHLOROETHANE N.D. 1 
1,1-DICHLOROETHENE N.D. 1.0 
C-1,2 -DICHLOROETHENE N.D: 1.0 
t-1,2-DICHLOROETHENE N.D. 1.0 
1,2-DICHLOROPROPANE N.D. 1.0 
CIS-1,3-DICHLOROPROPENE N.D. 1.0 
TRANS-1,3-DICHL'PROPENE N.D. 2 
ETHYL BENZENE N.D. 1.0 
2-HEXANONE N.D. 1 
METHYLENE CHLORIDE N.D. 5 
METHYL ETHYL KETONE N.D. 4 
METHYL ISOBUTYL KETONE N.D. 2 
STYRENE N.D. 1.0 
sym-TETRACHL'ETHANE N.D. 1.0 
TETRACHLOROETHENE N.D. 1 
TOLUENE N.D. 1.0 
1,1,1-TRICHLO'ETHANE N.D. 1 
1,1,2-TRICHLO'ETHANE N.D. - 2 
TRICHLOROETHENE N.D. 1 
VINYL ACETATE N.D. 1.0 
VINYL CHLORIDE N.D. 2 
m Cc p-XYLENES N.D. 1.0 
O-XYLENE N.D. 1.0 

N.D. = Not detected TOTAL 0 



SEHI-VOLATILE CHROMATOGRAMS, SURROGATE RECOVERIES 

AND 

LABORATORY BLANKS 



SHRADER LABORATORIES, INC. 
10-14-1999 

I31801AA MW-A RIVERVIEW 
Date run : 10-14-1999(14:41:38) Instr. : Ql* Operator ROBG 

TIC 

27B14 

232 

170 

71 

w Uil 

996 

519 

441 

696 

616 

iL 
901 

AA/-'^ 

972 

L/^ 

24 

1201 

V 

0000 

296 592 887 1183 1478 

Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 SPIKE RECOVERY REPORT 

Sample size : 200 ml DATA file : I31801AA 
Description : MW-A RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND 

2-FLUOROBIPHENYL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHEN0L-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE 
Micrograms/Liter 

190 250 
150 250 
180 250 
290 500 
270 500 
270 500 

Percent 
Recovery 
76.0% 2 
60. 0% 
72.0% 
58.0% 
54.0% 
54.0% 



SHRADER LABORATORIES, INC. 
10-14-1999 

I31802A MW-K RIVERVIEW 
Date run : 10-13-1999(11:13:34) Instr. : Ql* Operator ROBG 

TIC 

00000 

324 647 971 1294 1617 

Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 SPIKE RECOVERY REPORT 

Sample size : 200 ml DATA file : I31802A 
Description : MW-K RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION SPIKE Percent 
Micrograms/Liter Recovery 

2 -FLUOROBIPHENYL 200 250 80.0% 1 
NITR0BENZENE-D5 230 250 92.0% 1 
TERPHENYL-D14 120 250 48.0% 3 
2-FLUOROPHENOL 260 500 52.0% 2 
PHENOL-D6 260 500 52.0% 1 
TRIBROMOPHENOL 240 500 48.0% 2 



SHRADER LABORATORIES, INC. 
10-13-1999 

I31803AA MW-L RIVERVIEW 
Date run : 10-13-1999(13:28:51) Instr. : Ql* Operator ROBG 

TIC 

318 

ISO 

85 

X 

243 

I 

531 

453 

35 

711 

629 

1039 

914 

li 

1221 

061 

A. 

7504 

297 593 890 1186 1482 

Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 750 ml DATA file : I31803AA 
Description : MW-L RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

2 -FLUOROBIPHENYL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHEN0L-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE 
Micrograms/Liter 

59 66.7 
69 66.7 
55 66.7 
72 133 
58 133 
76 133 

Percent 
Recovery 
88.5% 1 
103.4% 2 
82.5% 1 
54.1% 1 
43.6% 2 
57.1% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

BKlOllA QA/QC BLANK 
Date run : 10-13-1999(09:58:47) Instr. : Ql* Operator : ROBG 

TIC 

320 
se 

IBS 

245 

533 

455 

37 

712 

632 916 

•VS 

1042 

JA 

1229 

3784 

297 593 890 1186 1482 

Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 750 ml DATA file : BKlOllA 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

2 -FLUOROBIPHENYL 
NITR0BENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHEN0L-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE 
Micrograms/Liter 

46 53.3 
50 53.3 
48 53 .3 
74 107 
55 107 
73 107 

Percent 
Recovery 
86.3% 1 
93.8% 1 
90.1% 1 
69.2% 1 
51.4% 1 
68.2% 1 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : BKlOllA 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

CQMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Det.Limit 

1 
3 
1. 
1 
1 
1 
1, 
4 
4 
1 
2 
4 
1, 
2 
2 

N.D. = Not detected TOTAL 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : BKlOllA 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANILINE 
ANTHRACENE 
BENZO(a)ANTHRACENE 
BENZO(b & k)FLUORANTHENES 
BENZO(a)PYRENE 
BENZO(ghi)PERYLENE 
BENZYL ALCOHOL 
bi S(2 -CHLOROETHOXY)METHANE 
bis(2-CHL'ETHYL)ETHER 
bis(2-CHLOROISOPROPYL)ETHER 
4-BROMOPHENYL PHENYL ETHER 
BUTYL BENZYL PHTHALATE 
CARBAZOLE 
p-CHLOROANILINE 
2 -CHLORONAPHTHALENE 
4-CHLOROPHENYL PHENYL ETHER 
CHRYSENE 
DIBENZO{a,h)ANTHRACENE 
DIBENZOFURAN 
1.2-DICHLOROBENZENE 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
3,3'-DICHLOROBENZIDINE 
DI-n-BUTYL PHTHALATE 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DI-n-OCTYL PHTHALATE 
bis(2-ETHYLHEXYL)PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(12 3 -cd)PYRENE 
ISOPHORONE 
2-METHYLNAPHTHALENE 
NAPHTHALENE 
2-NAPHTHYLAMINE 
m-NITROANILINE 
o-NITROANILINE 
p-NITROANILINE 
NITROBENZENE 
PARATHION 

Continued 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D; 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D., 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
on next page 

Det.Limit 

1.0 
1.0 
1.0 
1.0 
1.0 
1 
1 
1 
1.0 
1.0 
1.0 
2 
2 
1.0 
1.0 
1.0 
1.0 
1 
1.0 
1 
1.0 
1.0 
1.0 
1.0 
3 
1.0 
2 
1.0 
1 
2 
1.0 
5 
1.0 
1.0 
2 
2 
2 
2 
1, 
1. 
1. 
1. 
1. 
1. 
1, 

0 
0 
0 
0 
0 
0 
0 

1.0 
1.0 
2 



SHRADER LABORATORIES, INC. 
Report date : 10-13-1999 QUANTITATION SUMMARY 

DATA file : BKlOllA Sample size : 750 ml 
Description : QA/QC BLANK 
Sample sxibmitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 1.0 
N-NITROSO-DI-n-PROPYLAMINE N.D. 4 
PHENANTHRENE N.D. 1.0 
PYRENE N.D. 1.0 
PYRIDINE N.D. 1.0 
1,2,4-TRICHL'BENZENE N.D. ,1.0 

N.D. = Not detected TOTAL 0 



SHRADER LABORATORIES, INC. 
10-14-1999 

BKl01lAB QA/QC BLANK 
Date run : 10-14-1999(11:18:13) Instr. : Ql* Operator : ROBG 

TIC 

519 

iv 

307 

174 

ISO 

233 

25 

441 

697 

617 

899 

1022 

1202 

1086 

3632 

296 591 887 1182 1477 

Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 SPIKE RECOVERY REPORT 

Sample size : 750 ml DATA file : BKlOllAB 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND 

2 - FLUOROBI PHENYL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHENOL-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE 
Micrograms/Liter 

45 53.3 
55 53.3 
45 53.3 
75 107 
62 107 
61 107 

Percent 
Recovery 
84.4% 1 
103 .2% 
84.4% 
70.1% 
57.9% 
57.0% 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : BKlOllAB 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Det.Limit 

1.0 
3 
1.0 
1.0 
1.0 
1 
1.0 
3 
3 
1 
2 
3 
1.0 
2 
2 

N.D. = Not detected TOTAL 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : BKlOllAB 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND CONCENTRATION Det.L 
Micrograms/Liter 

ACENAPHTHENE N.D. 1.0 
ACENAPHTHYLENE N.D. 1.0 
ANILINE N.D. 1.0 
ANTHRACENE N.D. 1.0 
BENZO(a)ANTHRACENE N.D. 1.0 
BENZOCb & k)FLUORANTHENES N.D. 1 
BENZO(a)PYRENE N.D. 1 
BENZO(ghi)PERYLENE N.D. 1 
BENZYL ALCOHOL N.D. 1.0 
bis(2-CHLOROETHOXY)METHANE N.D. 1.0 
bis(2 -CHL'ETHYL)ETHER N.D. 1.0 
bis{2-CHLOROISOPROPYL)ETHER N.D. 2 
4-BROMOPHENYL PHENYL ETHER N.D. 2 
BUTYL BENZYL PHTHALATE N.D. 1.0 
CARBAZOLE N.D. 1.0 
p-CHLOROANILINE N.D. 1.0 
2-CHLORONAPHTHALENE N.D. 1.0 
4-CHLOROPHENYL PHENYL ETHER N.D. 1.0 
CHRYSENE N.D. 1.0 
DIBENZO(a,h)ANTHRACENE N.D. 1 
DIBENZOFURAN N.D. 1.0 
1,2-DICHLOROBENZENE N.D. 1.0 
1,3-DICHLOROBENZENE N.D. 1.0 
1,4-DICHLOROBENZENE N.D. 1.0 
3,3'-DICHLOROBENZIDINE N.D. 4 
DI-n-BUTYL PHTHALATE N.D. 1.0 
DIETHYL PHTHALATE N.D. 1 
DIMETHYL PHTHALATE N.D. 1.0 
2,4-DINITROTOLUENE N.D. 1 
2,6-DINITROTOLUENE N.D. 2 
DI-n-OCTYL PHTHALATE N.D. 1.0 
bi S(2 -ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D. 1.0 
FLUORENE N.D. 1.0 
HEXACHLOROBENZENE N.D. 2 
HEXACHLOROBUTADIENE N.D. 2 
HEXACHLOROCYCLOPENTADIENE N.D. 2 
HEXACHLOROETHANE N.D. 1 
INDENO(123-cd)PYRENE N.D. 1.0 
ISOPHORONE N.D. 1.0 
2-METHYLNAPHTHALENE N.D. 1.0 
NAPHTHALENE N.D. 1.0 
2-NAPHTHYLAMINE N.D. 1.0 
m-NITROANILINE N.D. 1.0 
O-NITROANILINE N.D. 1.0 
p-NITROANILINE N.D. 1.0 
NITROBENZENE N.D. 1.0 
PARATHION N.D. 2 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : BKlOllAB Sample size : 750 ml 
Description ; QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 1.0 
N-NITR0S0-DI-n-PR0PYL7miNE N.D. 4 
PHENT^THRENE N.D. 1.0 
PYRENE N.D. 1.0 
PYRIDINE N.D. 1.0 
1,2,4-TRICHL•BENZENE N.D. .1.0 

N.D. = Not detected TOTAL 0 



VOLATILE CHROMATOGRAMS, SDRROGATE RECOVERIES 

AND 

LABORATORY BLANKS 



SHRADER LABORATORIES, INC. 
10-13-1999 

I31801B MW-A 
Date run : 10-13-1999(14:22:27) Instr, : Q2V* Operator : PALR 

TIC 

146 

107 

1 
57 

803 1007 

590 

'A/, •A,. U 

893 

1354 
1183 

u 

8840 

296 592 887 1183 1478 

SHRADER LABORATORIES, INC. 
Report date : 10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 1 ml DATA file : I31801B 
Description : MW-A 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL•ETHANE-D4 
TOLUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION SPIKE 
Micrograms/Liter 

980 1,000 
810 1,000 
990 1,000 
970 1,000 

Percent 
Recovery 
98.0% 1 
81.0% 3 
99.0% 1 
97.0% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

I31802B MW-K 
Date run : 10-13-1999(14:45:28) Instr. : Q2V* Operator : PALR 

TIC 

8728 

1477 

SHRADER LABORATORIES, INC. 
Report date : 10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 1 ml DATA file : I31802B 
Description : MW-K 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL•ETHANE-D4 
TOLUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION SPIKE 
Micrograms/Liter 

950 1,000 
790 1,000 
980 1,000 

1,000 1,000 

Percent 
Recovery 
95.0% 1 
79.0% 3 
98.0% 1 
100.0% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

I31803B MW-L 
Date run : 10-13-1999(13:52:07) Instr. : Q2V* Operator PALR 

TIC 

94 

681 

788 

VV\A 
575 

.KAJ 

993 

ini , 1343 

07224 

297 593 888 1184 1480 

Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 44 ml DATA file : I31803B 
Description : MW-L 
Sample sxibmitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL'ETHANE-D4 
TOLUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION 
Micrograms/Liter 

47 
38 
44 
47 

SPIKE 

45 
45 
45 
45 

Percent 
Recovery 
103.3% 1 
83.5% 3 
96.7% 1 

103.3% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

I31804A TRIP BLANK 
Date run : 10-13-1999(13:28:35) Instr. : Q2V* Operator : PALR 

TIC 

108 

784 988 

571 

491 

874 

133S 

1186 

05864 

296 591 887 1182 1477 

Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 44 ml DATA file : I31804A 
Description : TRIP BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL•ETHANE-D4 
TOLUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION 
Micrograms/Liter 

45 
40 
42 
43 

SPIKE 

45 
45 
45 
45 

Percent 
Recovery 
98.9% 1 
87.9% 2 
92.3% 2 
94.5% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

1013BLK QA/QC BLANK 
Date run : 10-13-1999(09:18:33) Instr. : Q2V* Operator : PALR 

TIC 

109 

Hv 

S7S 

u 

790 995 

862 

1344 

1172 

03808 

297 593 888 1184 1480 

Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 

DATA file : 1013BLK 
Description : QA/QC BLANK 
Sample submitted by : QA/QC 
Analyzed on 10-13-1999 by PALR 

SPIKE RECOVERY REPORT 

Sample size : 22 ml 

Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL'ETHANE-D4 
TOLUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION 
Micrograms/Liter 

45 
40 
42 
41 

SPIKE 

45, 
45, 
45, 
45, 

Percent 
Recovery 
98.9% 1 
87.9% 2 
92.3% 2 
90.1% 2 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 

DATA file : 1013BLK 
Description : QA/QC BLANK 
Sample submitted by : QA/QC 
Analyzed on 10-13-1999 by PALR 

COMPOUND 

QUANTITATION SUMMARY 

Sample size : 22 ml 

Report prepared by PALR 

CONCENTRATION Det.Limit 
Micrograms/Liter 

ACETONE N.D. 8 
BENZENE N.D. 1.0 
BROMODICHLOROMETHANE N.D. 1.0 
BROMOFORM N.D. 2 
BROMOMETHANE N.D. 2 
CARBON DISULFIDE N.D. 2 
CARBON TETRACHLORIDE N.D. 1.0 
CHLOROBENZENE N.D. 1.0 
CHLOROETHANE N.D. 2 
CHLOROFORM N.D. 1.0 
CHLOROMETHANE N.D. 2 
DIBROMOCHLOROMETHANE N.D. 1.0 
1,1-DICHLOROETHANE N.D. 1 
1,2-DICHLOROETHANE N.D. 1 
1,1-DICHLOROETHENE N.D. 1.0 
C-1,2 -DICHLOROETHENE N.D. 1.0 
t-1,2-DICHLOROETHENE N.D. 1.0 
1,2-DICHLOROPROPANE N.D. 1.0 
CIS-1,3-DICHLOROPROPENE N.D. 1.0 
TRANS-1,3-DICHL'PROPENE N.D. 2 
ETHYL BENZENE N.D. 1.0 
2-HEXANONE N.D. 1 
METHYLENE CHLORIDE N.D. 5 
METHYL ETHYL KETONE N.D. 4 
METHYL ISOBUTYL KETONE N.D. 2 
STYRENE N.D. 1.0 
sym-TETRACHL•ETHANE N.D. 1.0 
TETRACHLOROETHENE N.D. 1 
TOLUENE N.D. 1.0 
1,1,1-TRICHLO'ETHANE N.D. 1 
1,1,2-TRICHLO•ETHANE N.D. 2 
TRICHLOROETHENE N.D. 1 
VINYL ACETATE N.D. 1.0 
VINYL CHLORIDE N.D. 2 
m & p-XYLENES N.D. 1.0 
O-XYLENE N.D. 1.0 

N.D. = Not detected TOTAL 



ANALYTICAL & CONSULTING LABORATORIES. INC. 
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D€€L Michigan 
Department of Environnient'al Quality 

BETH VENS 
Environmental Quality Analyst 

Environmental Response Division 

S.E. Michigan District Office Phone: (734) 953-1404 
38980 West Seven Mile Road Fax: (734) 953-1544 
Livonia, Michigan 48152-1006 E-Mail: vensb@state.ml.us 



I*- V. 

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

P.O. Box 30270 
Lansing, Ml 48909 

Report To: Environmental Response Div. 
38980 7 Mile Road 
Livonia, Ml 48152 

Attn: BETHVENS 
Total: $2,580.12 

Arsenic in Water 
ug/L 

Barium in Water 
ug/L 

Cadmium by Furnace 
ug/L 

Chromium by Furnace 
ug/L 

Chromium in Water 
ug/L 

Copper by Furnace 
ug/L 

Lab Work Order # 9910042 
Work Site ID: BASF - RIVERVIEW 
Matrix: Water 
Received: 10/8/1999 Reported: 11/16/1999 
Client: ER SE Number of Samples: 3 

TEST MW-L MW-K MW-A 
UNITS 

Ammonia .11 49 11 , ; 
mg N/L 

Arsenic by Furnace 8 DM INT INT 
ug/L i 

194 120 

17 150 13 

K 1.0 DM 2.5 DM K 1.0 DM 

14 DM INT 136 DM 

560 

K 5.0 DM K 5.0 DM K 5.0 DM 

w ohUlIjjj 

t 
NOV: I 8 m 

L-yanioe 
mg/L 

.z/ z:) i.j 

1 1 
Cyanide - Amenable 1 .21 i 

i 
1 

1 7.0 .74 1 1 1 

1 1 
j 

FIELD-pH of Water 
PH 

1 1 

1 I 10 10 

Hex Chromium in Water 
ug/L 

K5HT 
i 

INTHT K5HT 

Lead by Furnace 
ug/L 

1 K 5.0 DM 
1 

1 
K 5.0 DM K 5.0 DM I 

! Mercury in Water 
ug/L 

INT INT INT 
1 
1 

Selenium in Water 
: ug/L 

Kl.O 9.6 1.9 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM 

Zinc in Water 
! ug/L 

13 
i 

19 58 

Workorder 9910042, Page 1 of 20 
Primed J I//6/99 S: JO AM 



This is an original report: 0 Date: hUlf^ 

Workorder 9910042, Page 2 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910042-01 OB 

Date Collected: 10/7/1999 
Date Extracted: 10/8/1999 by 4349, MJ 
Date Analyzed: 10/25/1999 by GRINWIS 

Test Code: WBNA 
Test Name: BNA - Water 
Sample ID: MW-L 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
i 

i REPORTING 
LIMIT 

DILUTION 
FACTOR 

62-75-9 N-Nitrosodimethylamine ND 5.2i 1 
108-95-2 Phenol ND ; ; lOi 1 
111-44-4 Bis(2-chloroethyI)ether ND 1.0 i 
95-57-8 2-Chlorophenol ND lOj 1 
541-73-1 1,3-Dichiorobenzene ND i 1 1-Oi 1 
106-46-7 1,4-Dichlorobenzene ND ; i 10, 1 
95-50-1 1,2-Dichlorobenzene ND i 1.01 1 
95-48-7 2-Methylphenol (o-cresol) ND 10; 
108-60-1 Bis(2-chloroisopropyl)ether ND 1.0 1 1 
108394,106445 3/4-Methylphenol (m/p-cresol) ND 21 1 

621-64-7 N-Nitrosodi-n-propylamine ND i i 2.1 i 1 
67-72-1 Hexachloroethane ND 1.0 1 1 

1 98-95-3 Nitrobenzene i ND i 2.1| 
1 78-59-1 Isophorone ! ND i i 1-Oi 

88-75-5 2-Nitrophenol ND ! i lOi 
105-67-9 2,4-Dimethylphenol ND j- loj i; 
111-91-1 Bis(2-ch Ioroethoxy)methane ND 2.1 ij 
120-83-2 2,4-Dichlorophenol ND 1 1 
120-82-1 i 1,2,4-Trichlorobenzene ND 2.1 
91-20-3 Naphthalene ND 1 1.0 ij 
87-68-3 Hexachlorobutadiene ND 2.1 \\ 
59-50-7 4-Chloro-3-methylphenol ND 10 1 
91-57-6 2-Methylnaphthalene ND 5.2 1 
77-47-4 iHexachlorocyclopentadiene ND 10 1 
88-06-2 |2,4,6-Trichlorophenol ND 10 
95-95-4 2,4,5-Trichlorophenol ND 10 
91-58-7 |2-Chloronaphthalene ND 2.1 11 

88-74-4 2-Nitroaniline ND 21 1 
208-96-8 Acenaphthylene ND 1.0 1 
131-11-3 iDimethyl phthalate ND 2.1 1 
606-20-2 2,6-Dinitrotolpene ND 5.2 1 
99-09-2 |3-Nitroaniline ND 21 
83-32-9 jAcenaphthene ND 1.0 1 
51-28-5 j2,4-Dinitrophenol ND 52 1 
132-64-9 Dibenzofiiran ND 5.2 1 
100-02-7 i4-Nitrophenol ND 52 1 

Workorder 9910042, Page 3 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
1 

REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-Dinitrotoiuene ND i i 5.2 1 
86-73-7 Fluorene ND i 1 1-0 1 
84-66-2 Diethyl phthalate ND 1 1.0 1 
100-01-6 4-Nitroaniline ND 1 21 i 
534-52-1 2-Methy!-4,6-dinitrophenol ND 1 ; 52! li 
7005-72-3 4-Chlorophenyl phenylether ND 1 1 1.0; i! 

1 

156-10-5 N-Nitrosodiphenylamine ND ! 2.1 i 

103-33-3 Azobenzene ND ! 2.11 li 
101-55-3 4-Bromophenyl phenylether ND 2.11 
118-74-1 Hexachlorobenzene ND I 2.i: li 
87-86-5 Pentachlorophenol ND ! 52| 11 
85-01-8 •Phenanthrene i ND 1 ! lO i i ij 

: 120-12-7 •Anthracene i ND ! 1.0 1 l! 
i 86-74-8 Carbazole j ND i i 10 
• 84-74-2 :Di-n-butyl phthalate ND 1.0! 

206-44-0 Fluoranthene ND • j ' lo; 
i 129-00-0 Pyrene i ND 1 ! 1.01 l! 

85-68-7 •Butyl benzyl phthalate ! ND j • l.0i i; 
: 56-55-3 ;Benz(a)anthracene 1 ND 1 ! io| ii 
i 218-01-9 jChrysene j ND 1 1.0 li 
i 117-81-7 j B is(2-ethy IhexyOphthalate 110 1 2.1 1 

117-84-0 pi-n-octyl phthalate ND 2.1 1 
1 205-99-2 Benzo(b)fluoranthene ND I 2.1 1 
1 207-08-9 Benzo(k)fluoranthene ND 2.1 1 

50-32-8 Benzo(a)pyrene 1 ND 1 2.1 
1 193-39-5 lndeno(l ,2,3-cd)pyrene ND j i 2.1 1 
1 53-70-3 lDibenz(a,h)anthracene ND j 1 • 2.1 1 

191-24-2 jBenzo(g,h,i)perylene ND 2.1 1 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9910042, Page 4 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910042-01 ON 

1 Date Collected: 10/7/1999 Test Code: SC3 
j Date Extracted: 10/13/1999 by 4353, MJ Test Name: Scan 3 - Water 

Date Analyzed: 
1 

11/2/1999 by TAITS Sample ID: MW-L 
j 

CAS# COMPOUND 
RESULTS 

ug/L 
i 

REMARK REPORTING 
LIMIT 

1 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.024| 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 1 0.024 I 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 1 0.024i 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 1 0.024j 1.0 
87-68-3 Hexachlorobutadiene ND 1 

i 1 0.024 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND i 

1 1 0.024 1 lO 
77-47-4 Hexachlorocyclopentadiene ND 1 LH 1 0.024 1.0 
91-58-7 2-Chloronaphthalene ND 0.24 ! 1-0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND ! 0.024j 1.0 
608-93-5 Pentachlorobenzene ND i i 0.024 i 1.0 
319-84-6 a-BHC ND ! 0.024i 1.0: 
118-74-1 Hexachlorobenzene ND 0.024] i.o; 

; 319-85-7 ib-BHC ND j 0.024 1.0: 
j 58-89-9 ;g-BHC (lindane) ND i 0.024 i.ol 
1 82-68-8 Pentachloronitrobenzene ND 1 0.024 1.0| 
1 319-86-8 d-BHC ND ! 0.024 1.0 
1 76-44-8 Heptachlor ND 0.024 1.0 
! 309-00-2 Aldrin ND 0.024 1.0 

1024-57-3 Heptachlor epoxide ND 0.024 1.0 
j 5103-74-2 g-Chlordane ND 0.024 1.0 
j 959-98-8 Endosulfan I ND 0.024 1.0 
i 5103-71-9 a-Chlordane ND 0.024 1.0 
1 72-55-9 4,4'-DDE ND 0.024 1.0 

72-20-8 
1 
lEndrin 
1 

ND 0.024 1.0 
j 60-57-1 Dieldrin ND 0.024 1.0 
1 72-54-8 4,4*-DDD ND 0.060 1.0 
j 50-29-3 4,4'-DDT ND 0.024 1.0 
1 87-82-1 Hexabromobenzene ND 0.024 1.0 

72-43-5 Methoxychlor ND 0.060 1.0 
2385-85-5 Mirex ND 0.024 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.24 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.24 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.24 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.24 1.0 
11104-28-2 - Aroclor 1221 (PCB) ND 0.24 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.24 1.0 

Workorder 9910042, Page 5 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS # 
1 
j 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

j 12672-29-6 I Aroclor 1248 (PCB) ND 0.24 1.0 
1 37324-23-5 j Aroclor 1262(PCB) | ND 0.24 1.0 
i 11100-14-4 1 Aroclor 1268 (PCB) j ND 0.24 10! 
; 59080-40-9 BP-6 (PBB) ND i 0:060 1 loj 

8001-35-2 •Toxaphene ! ND 0.12 1 10! 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

Workorder 9910042, Page 6 of 20 
Printed 11/16/99 8:10 AM 



MDEQENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order 9910042-01 POX 

Date Collected; 10/7/1999 

Date Analyzed: 10/11/1999 by MW 

Test Code: 
Test Name: 
Sample ID: 

WPS 
8260 Plus - Water 
MW-L 

I! 

RESULTS j i i. 
1 1 

CAS# COMPOUND ug/L i REMARK 1 REPORTING 
i LIMIT 

DILUTION 
! FACTOR 

75-71-8 Dichlorodifluoromethane ND : 5 1 
74-87-3 Chloromethane ND ; • 51 1 
75-01-4 Vinyl chloride ND i 51 1: 
74-83-9 Bromomethane ND ! • 5| 1, 
75-00-3 Chloroethane ND 1 i 51 1: 
75-69-4 Trichlorofluoromethane ND 1 • 5 1 
67-64-1 2-Propanone (Acetone) ND 1 25i L 
60-29-7 Diethyl ether ND i 1 loi i; 
75-35-4 1,1-Dichloroethene ND ! li y 
74-88-4 Methyl iodide ND • ! \ > 
107-13-1 Acrylonitrile ND ! • 5j 11 
75-09-2 Methylene chloride ND i I 51 1 

1 75-15-0 Carbon disulfide 1 ND i 1. 5| 1; 
; 156-60-5 itrans-1,2-Dichloroethene ND 1| 11 
1 1634-04-4 Methyltertbutylether (MTBE) ND 1| 
i 75-34-3 1,1-Dichloroethane ND 1 1 
j 78-93-3 2-Butanone (MEK) ND 1 

156-59-2 1 cis-1,2-Dichioroethene ND 1 1 
67-66-3 Chloroform ND 1 1 
74-97-5 

1 
jBromochloromethane ND 1 1 

j 71-55-6 1,1,1-Trichloroethane ND 1 1 
107-06-2 1,2-Dichloroethane ND 1 1 
71-43-2 Benzene ND 1 1 
56-23-5 Carbon tetrachloride ND 1 
78-87-5 1,2-Dichloropropane ND 1 
79-01-6 Trichloroethene ND 1 
74-95-3 Dibromomethane ND 1 1 
75-27-4 Bromodichloromethane ND 1 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
10061-01-5 cis-1,3-Dichloropropene ND 1 1 
10061-02-6 trans-1,3-Dicl)loropropene ND 1 1 1 
108-88-3 Toluene ND 1 1 

[ 79-00-5 1,1,2-Trichloroethane ND 1 1 
591-78-6 2-Mexanone ND 1 
124-48-1 Dibromochloromethane ND 1 
106-93-4 j 1,2-Dibromoethane ND 1 1 

Workorder 9910042, Page 7 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 1 
108-90-7 Chlorobenzene ND I 1 1 
630-20-6 1,1,1,2-Tetrachloroethane ND ; 1 1 
100-41-4 Ethylbenzene ND i j 1| 1 
108383,106423 m & p-Xylene ND i 1 2 1| 
75-25-2 Bromoform ND i 1 1| ll 
100-42-5 Styrene ND 1 i li 
95-47-6 o-Xylene ND j • : • 1| 1| 

; 79-34-5 1,1,2,2-Tetrachioroethane ND i I i; Ij 
. 96-18-4 1,2,3-Trichloropropane ND i ; 1 1| 
1 110-57-6 trans-1,4-Dich!oro-2-butene ND I ; 1 i! 
! 98-82-8 Isopropylbenzene ND 1 1 1 •i 
1 103-65-1 n-Propylbenzene t ND i 1, i| 
1 108-67-8 1,3,5-Trimethylbenzene i ND I ! i| 
1 95-63-6 1,2,4-Trimethylbenzene ND I 1 1: ! 1 

541-73-1 1,3-Dichlorobenzene ND • i i il 
106-46-7 1,4-Dichlorobenzene ND i I a li 

! 95-50-1 ! 1,2-Dichlorobenzene I ND j j i ll i 1 
67-72-1 Hexachloroethane ND i 1| 11 
96-12-8 1,2-Dibromo-3-chloropropane ND 1 5 1 
120-82-1 1,2,4-Trichlorobenzene ND 1 5 1 
91-20-3 1 Naph^alene ND 5 1 
91-57-6 1 2-Methylnaphthalene ND 5 1 

ND = not detected at the specified reporting limit. MM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 

Workorder 9910042, Page 8 of 20 
Primed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORA TOR Y 
ANALYTICAL REPORT 

Work Order #: 9910042-020B 

Date Collected: 10/7/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ Test Name: BNA - Water 
Date Analyzed: 10/25/1999 by GRIN WIS Sample ID: MW-K 

RESULTS ; 1 
1 1 

CAS# COMPOUND ug/L ! REMARK 1 REPORTING 1 DILUTION 
j LIMIT FACTOR 

62-75-9 N-Nitrosodimethyiamine ND ! : 5.31 1 
108-95-2 Phenol ND 1 i Hi 1 
111-44-4 Bis(2-chioroethy!)ether ND 1 i.ii 1 
95-57-8 2-Chlorophenol ND j ! Hi 1 
541-73-1 1,3-DichIorobenzene ND i l-l! 1 
106-46-7 1,4-Dichlorobenzene ND ! i i.ij 1 
95-50-1 1,2-Dichlorobenzene ND 1 1.1 
95-48-7 2-Methylphenol (o-cresol) ND I i Hi li 
108-60-1 Bis(2-chloroisopropyl)ether ND j i i.ii 1 
108394,106445 3/4-Methylphenol (m/p-cresol) ND • 1 1 21i L 
621-64-7 N-N itrosodi-n-propy lam ine ND j 1 2.1i i: 
67-72-1 Hexachloroethane ND ! i 1-1! ij 

1 98-95-3 Nitrobenzene ND 1 j 2.1 •i 
1 78-59-1 Isophorone ND ! j l.lj 1! 

88-75-5 2-Nitrophenol ND 11 
105-67-9 2,4-Dunethylphenol ND 11 li 
111-91-1 Bis(2-chloroethoxy)methane ND 2.1 1 
120-83-2 2,4-Dichlorophenol ND 11 1 
120-82-1 1,2,4-Trichlorobenzene ND 2.1 1 
91-20-3 Naphthalene ND 1.1 1 
87-68-3 Hexachlorobutadiene ND 2.1 
59-50-7 4-Chloro-3-methyIphenol ND 11 1 
91-57-6 2-Methylnaphthalene ND 5.3 1 
77-47-4 Hexachlorocyclopentadiene ND 11 1 
88-06-2 2,4,6-Trichlorophenol ND 11 1 
95-95-4 2,4,5-Trichlorophenol ND 11 
91-58-7 2-Chloronaphthalene ND 2.1 1 
88-74-4 2-Nitroaniline ND 21 1 
208-96-8 Acenaphthylene ND 1.1 1 
131-11-3 Dimethyl phthalate ND 2.1 1 
606-20-2 2,6-Dinitrotolvene ND 5.3 1 
99-09-2 3-Nitroaniline ND 21 1 
83-32-9 Acenaphthene ND 1.1 1 

j 51-28-5 2,4-Dinitrophenol ND 53 
i 132-64-9 Dibenzofiiran ND 5.3 1 

100-02-7 4-Nitrophenol ND 53 

Workorder 9910042, Page 9 of 20 
Primed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-Dinitrotoluene ND 5.3 1 
86-73-7 Fluorene ND 1.1 1 
84-66-2 Diethyl phthalate ND i 1.1 I 
100-01-6 4-Nitroaniline ND i 21 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND t 

1 53 1 
7005-72-3 4-Chlorophenyl phenylether ND 1 

1 
1 . 

; I.ij 1 
156-10-5 N-Nitrosodiphenylamine ND I 2.1 1! 
103-33-3 Azobenzene ND 1 2.1 >i 
101-55-3 4-Bromophenyl phenylether ND ! 

i 
! 2.1 1 

118-74-1 Hexachlorobenzene ND ! 2.1 1 
87-86-5 Pentachlorophenol ND 1 1 53 1 

1 85-01-8 Phenanthrene 7.9| i 1-1 1 
1 120-12-7 Anthracene ND 1 i l.lj 1 

86-74-8 Carbazole ! ND i i lli 1 
j 84-74-2 :Di-n-butyl phthalate i ND 1 ! 1 l.ll 1 li 

1 206-44-0 Fluoranthene 7.6! 1.1 11 

129-00-0 Pyrene 6.41 ! " 1-1 1 
85-68-7 ; Butyl benzyl phthalate ND 1 i-i| ' > 

1 56-55-3 Benz(a)anthracene ND 1 1 1 
218-01-9 ; Chrysene ND 1.1 1 
117-81-7 Bis(2-ethylhexyl)phthalate ND 1 2.1 
117-84-0 Di-n-octyl phthalate ND 2.1 1 
205-99-2 Benzo(b)fluoranthene ND 2.1 
207-08-9 Benzo(k)fluoranthene ND 2.1 
50-32-8 Benzo(a)pyrene ND 2.1 1 
193-39-5 Indeno(l ,2,3-cd)pyrene ND 2.1 1 
53-70-3 Dibenz(a,h)anthracene ND 2.1 1 
191-24-2 Benzo(g,h,i)perylene ND 2.1 1 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9910042, Page 10 of 20 
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MDEQENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9910042-020N 

Date Collected: 10/7/1999 Test Code: SC3 
Date Extracted: 10/13/1999 by 4353, MJ Test Name: Scan 3 - Water 
Date Analyzed: 11/2/1999 by TAITS Sample ID: MW-K 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

1 

DILUTION 
FACTOR 

67-72-1 Hexachloroethane ND 0.021 1.0; 
108-70-3 1,3,5-Trlchlorobenzene ND 0:021 ! i-o; 
120-82-1 1,2,4-Trichlorobenzene ND i 0.021 i.o; 
87-61-6 1,2,3-Trichlorobenzene ND 0.021 l.Oi 
87-68-3 Hexachlorobutadiene ND 1 0.021 I.Oi 

1 

95-94-3 1,2,4,5-Tetrachlorobenzene ND j 0.021 10! 
77-47-4 Hexachlorocyclopentadiene ND LH ; 0.021 1.0! 
91-58-7 2-Chloronaphthalene ND 1 0.211 1.0i 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 1 0.0211 i.o; 
608-93-5 Pentachlorobenzene ND • 0.021 1.0! 
319-84-6 a-BHC ND 0.021 I.o; 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 b-BHC 1 ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 j Id-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan 1 ND 0.031 1.5 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE ND K 0.041 2.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Djeldrin ND 0.021 1.0 
72-54-8 4,4*-DDD ND 0.052 1.0 
50-29-3 4,4'-DDT ND 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.052 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 jAroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 lAroclor 1262 (PCB) NO 0.21 1.0 
11100-14-4 jAroclor 1268 (PCB) j i ND 1 0.21 1.0 
59080-40-9 :BP-6 (PBB) j 1 ND ; 0.052 1.0 
8001-35-2 i* Toxaphene ND 1 0.10 1.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

Many UnID peaks 
LH g-BHC through toxaphene due to low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9910042-02POX 

Date Collected; 10/7/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed; 10/12/1999 by LI Sample ID: MW-K 

RESULTS i 
CAS# COMPOUND ug/L REMARK REPORTING DILUTION 

i LIMIT FACTOR 
75-71-8 Dichiorodifluoromethane ND i i 25 5; 
74-87-3 Chloromethane ND 1 ! ' 25 1 5| 
75-01-4 Vinyl chloride ND 25! 5; 
74-83-9 Brotnomethane ND 1 25| 5| 
75-00-3 Chloroethane ND 1 25 5i 
75-69-4 Trichlorofluoromethane ND i 25 5s 
67-64-1 2-Propanone (Acetone) 200| J 120 • 5 
60-29-7 Diethyl ether ND, i 1 50i 5i 
75-35-4 1,1 -Dichloroethene ND 1 j 5 1 5i 
74-88-4 Methyl iodide ND • 5 1 5 
107-13-1 Acrylonitrile ND i 25 5 
75-09-2 Methylene chloride ND 25 5 
75-15-0 Carbon disulfide i • ND 1 i 25 5 
156-60-5 trans-1,2-Dichloroethene ND ! 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) 43 J 25 5 
156-59-2 cis-1,2-Dichloroethene ND • 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1-Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane ND 5 5 
71-43-2 Benzene 690 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene 5.6 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND •• • 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 29 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-DicHloropropene ND 5 5 
108-88-3 Toluene 450 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
124-48-1 Dibromdchloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

r RESULTS 
CAS# COMPOUND ug/L REMARK REPORTING DILUTION 

LIMIT FACTOR 
127-18-4 Tetrachloroethene 10 5 5 
108-90-7 Chlorobenzene ND 5 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 5 1 5 
100-41-4 Ethylbenzene 14l 1 5 1 5 
108383,106423 m & p-Xylene 49 1 i 10 i " 5 
75-25-2 Bromoform ND I 5 ! 5 
100-42-5 Styrene Hi i . 5 1 5 
95-47-6 o-Xylene 39 i ' 5 i 51 
79-34-5 1,1,2,2-Tetrachloroethane j ND i 5! • 5i 

; 96-18-4 : 1,2,3-Trichloropropane i ND 5i 5 
j 110-57-6 jtrans-1,4-Dichloro-2-butene ND 1 

i i 5 5 
98-82-8 Isopropylbenzene ND j 5 5 

! 103-65-1 ;n-Propylbenzene j ND j i -5: 5j 
j 108-67-8 1,3,5-Trimethylbenzene 5.4 1 i 5 51 
i 95-63-6 T ,2,4-Trimethylbenzene lol 5 5 

541-73-1 ; 1,3-Dichlorobenzene ND ! 5 5 
106-46-7 11,4-Dichlorobenzene ND 1 5 5 
95-50-1 11,2-Dichlorobenzene ND ! 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene ND 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

UNIDENTIFIED PEAKS. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORATOR Y 
ANALYTICAL REPORT 

Work Order #: 9910042-030B 

Date Collected: 
Date Extracted: 
Date Analyzed: 

10/7/1999 
10/8/1999 by 4349, MJ 
10/25/1999 by GRIN WIS 

Test Code: 
Test Name: 
Sample ID: 

WBNA 
BNA- Water 
MW-A 

1 
i 

CAS# COMPOUND 
RESULTS 

UgA. REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR i 

62-75-9 N-Nitrosodimethylamine ND i 1 5.6 1| 
108-95-2 Phenol ND ! 11 
111-44-4 Bis(2-chloroethyl)ether ND i 

i 
1.1 li 

95-57-8 2-Chlorophenol ND 1 11 I 
541-73-1 1,3-Dichlorobenzene ND 1 1-1 I 
106-46-7 1,4-Dichlorobenzene ND ! i 1.1 1 
95-50-1 1,2-Dichlorobenzene ND 1 i-i! 1 
95-48-7 2-Methylphenol (o-cresol) ND 1 " III li 
108-60-1 Bis(2-chloroisopropyl)ether ND i 1.11 l; 
108394,106445 3/4-Methylphenol (m/p-cresol) ND • ! 22 I! 
621-64-7 N-Nitrosodi-n-propylamine ND 1 

1 1 2.2 
67-72-1 Hexachloroethane ND ! 1-1 »i 

1 98-95-3 Nitrobenzene ND 1 2.2 1| 
1 78-59-1 Isophorone ND I.I I 

88-75-5 2-Nitrophenol ND 11 
105-67-9 2,4-Dimethylphenol ND 11 1 
111-91-1 Bis(2-chloroethoxy)niethane ND 2.2 1 
120-83-2 2,4-Dichlorophenol ND 11 
120-82-1 1,2,4-Trichlorobenzene ND 2.2 1 
91-20-3 1 Naphthalene 18 J I.l I 
87-68-3 1 Hexachlorobutadiene ND 2.2 1 
59-50-7 4-Chloro-3-methylphenol ND 11 I 
91-57-6 2-Methylnaphthalene ND 5.6 
77-47-4 Hexachlorocyclopentadiene ND II 
88-06-2 2,4,6-Trichlorophenol ND 11 1 
95-95-4 2,4,5-Trichlorophenol ND 11 
91-58-7 2-Chloronaphthalene ND 2.2 
88-74-4 2-Nitroaniline. ND 22 
208-96-8 Acenaphthylene ND 1-1 
131-11-3 Dimethyl phthalate ND 2.2 I 
606-20-2 2,6-Dinitrotolpene ND 5.6 
99-09-2 3-Nitroaniline ND 22 I 
83-32-9 Acenaphthene ND 1' 1 
51-28-5 2,4-Dinitrophenol ND 56 1 
132-64-9 Dibenzofuran ND 5.6 I 
100-02-7 4-Nitrophenol ND 56 
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MDEQENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-Dinitrotoluene ND 5.6 1 
86-73-7 Fluorene ND 1.1 I 
84-66-2 Diethyl phthalate ND 1.1 1 
100-01-6 4-Nitroaniline ND 22i i; 
534-52-1 2-Methyl-4,6-dinitrophenol ND i 56i li 
7005-72-3 4-Chlorophenyl phenylether ND 1 1 1-1! 
156-10-5 N-N itrosod ipheny lam ine ND ! 1 2.2| 1 
103-33-3 Azobenzene ND i ! 2.2' • li 
101-55-3 4-Bromophenyl phenylether ND i i 2.2 li 
118-74-1 Hexachlorobenzene ND ; 2.2 
87-86-5 Pentachlorophenol ND 56 1 
85-01-8 ! Phenanthrene 2.41 1.1 1 

i 120-12-7 1 Anthracene 1 ND 1 1 1-1: 
86-74-8 iCarbazole ND ! 1 11 1| 

! 84-74-2 ! Di-n-butyl phthalate ND i '1 11 
206-44-0 jPluoranthene ND 1 
129-00-0 Pyrene ND l-l' 1 

j 85-68-7 Butyl benzyl phthalate ND 1.1 1 
56-55-3 Benz(a)anthracene ND 1.1 1 
218-01-9 Chrysene ND 1.1 1 
117-81-7 Bis(2-ethylhexyl)phthalate ND 2.2 1 
117-84-0 Di-n-octyl phthalate ND 2.2 
205-99-2 Benzo(b)fluoranthene ND 2.2 
207-08-9 Behzo(k)fluoranthene ND 2.2 
50-32-8 / Benzo(a)pyrene ND 2.2 
193-39-5 Indeno( 1,2,3-cd)pyrene ND 2.2 
53-70-3 Dibenz(a,h)anthracene ND 2.2 
191-24-2 Benzo(g,h,i)perylene ND 2.2 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9910042-030N 

Date Collected: 
Date Extracted: 
Date Analyzed: 

10/7/1999 
10/13/1999 by 4353, MJ 
11/2/1999 by TAITS 

Test Code: 
Test Name: 
Sample ID: 

SC3 
Scan 3 - Water 
MW-A 

j 

i 
1 

1 
CAS# COMPOUND 

RESULTS 
ug/L REMARK REPORTING 

LIMIT 
DILUTION 

I FACTOR ! 
67-72-1 Hexachloroethane ND ! 1 0.0211 l.Oi 
108-70-3 1,3,5-Trichlorobenzene ND 1 i ' 0:021 i lo; 
120-82-1 1,2,4-Trichlorobenzene ND j i 0.021 1 1.0; 
87-61-6 1,2,3-Trichlorobenzene ND i 1 0.0211 l.Oj 
87-68-3 Hexachlorobutadiene ND 0.021 i.o; 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 1 0.021 1 i-0| 
77-47-4 Hexachlorocyclopentadiene ND LH 1 0.021 1 1.01 
91-58-7 2-Chloronaphthalene ND 1 0.21 i J0| 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.021 1.0! 
608-93-5 Pentachlorobenzene ND • i 0.021 1 1-Oi 
319-84-6 a-BHC ND j 0.021 I.o; 
118-74-1 Hexachlorobenzene ND 0.021 1.0; 
319-85-7 ib-BHC 

1 
ND K 0.041 2.0| 

58-89-9 |g-BHC (lindane) ND 0.021 1.0 
82-68-8 j Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE - ND 0.021 1.0 
72-20-8 Endrin ND 0:021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND 0:052 1.0 
50-29-3 4,4'-DDT ND 0.021, 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Metiioxychlor ND 0.052 1.0 
2385-85-5 . Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.21 10 
11141-16-5 Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 ! Aroclor 1262 (PCB) ND 0.21 1.0 

1 11100-14-4 j Aroclor 1268 (PCB) ND 0.21 1.0 
i 59080-40-9 ; BP-6 (PBB) 1 ND 1 0:052 l.oi 

1 

i 8001-35-2 1 •Toxaphene ND i 0.10 1.0! 
I 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH g-BHC through Tpxaphene due to low surrogate recovery 
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MDEQ ENVIRONMENTAL lABORA TORY 
ANALYTICAL REPORT 

Work -Order #: 9910042-03 POX 

Date Collected: 10/7/1999 

i Date Analyzed: 10/12/1999 by LI 

Test Code: 
Test Name: 
Sample ID: 

WPS 
8260 Plus-Water 
MW-A 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

75-71-8 Dichlorodifluoromethane ND 25| 5: 
74-87-3 Chloromethane ND 1 i ' 25! 5 
75-01-4 Vinyl chloride ND 1 i 25 i 1 5i 
74-83-9 Bromomethane ND i 25! 5: 
75-00-3 Chloroethane ND 1 25 5 
75-69-4 Trichlorofluoromethane ND 25 
67-64-1 2-Propanone (Acetone) 00

 

i J 120 5! 
60-29-7 Diethyl ether ND 1 50 5 
75-35-4 1,1-Dichloroethene ND j i 5 1 

1 5! 
74-88-4 Methyl iodide ND • 1 5 5^ 
107-13-1 Acrylonitrile ND 1 25 5| 
75-09-2 Methylene chloride 56 25 5; 
75-15-0 Carbon disulfide ND 25 5| 
156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 1 2-Butanone (MEK) ND 25 5 
156-59-2 1 cis-l,2-Dichloroethene •' ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 ; Bromochloromethane ND 5 5 
71-55-6 1 1,1,1-Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane 14 5 5 
71-43-2 Benzene 240 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane 37 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND ... -5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 78 . ^ 25 5 
10061-01-5 - cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dicbloropropene ND 5 5 
108-88-3 Toluene 87 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 

Workorder 9910042, Page 19 of 20 
Primed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 5 5 
108-90-7 Chlorobenzene 37 5i 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 5| 5 
100-41-4 Ethylbenzene 8.6 1 5i 5 
108383,106423 m & p-Xylene 30 i lOj 51 

1 

75-25-2 Bromoform ND i " 5| 5| 
100-42-5 Styrene ND 1 i "5 1 ! 5 
95-47-6 o-Xylene 29 : i ' 5 i 5 

i 79-34-5 11,1,2,2-Tetrachloroethane 1 ND i i 51 5 
i 96-18-4 i 1,2,3-Trichloropropane j ND 1 5 • 5i 

110-57-6 trans-1,4-Dichloro-2-butene ND I ! 5i 5 
i 98-82-8 : Isopropy Ibenzene ND ! • 1 "5, t 1 5 

103-65-1 :n-Propylbenzene ND 1 1 5| 51 
i 108-67-8 
1 

; 1,3,5-Trimethylbenzene i ! 5 j 5| 
1 95-63-6 : 1,2,4-Trimethy Ibenzene 13! 1 5 5i 
1 541-73-1 j 1,3-Dichlorobenzene 1 ND i 5! 5| 
i 106-46-7 j 1,4-Dichlorobenzene 1 8.71 5| 5 
1 95-50-1 11,2-Dichlorobenzene 20| • 5 5 
1 67-72-1 Hexachloroethane ND 5 5 
i 96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 

120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene 34 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

UNIDENTIFIED PEAKS. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MICHIGAN PROCEDURE NO: PD-IS 
DEPARTMENT OF 
ENVIRONMENTAL QUALITY LABORATORY SERVICES SECTION DATE REV.rl 1/99 

SUBJECT; Laboratory Result Remark Codes 

EFFECTIVE DATE: October 1999 

A value reported is the mean of two or more determinations. 
C value calculated from other independent parameters. 
J estimated value or value not accurate. 
K actual value is known to be less than the value given, i.e. substance, if present, 

is below detection limit. 
L actual value is known to be greater than the value given. 
T value reported is less than criteria of detection. 
W value observed Is less than lowest value reportable under "T code. 
DL sample analyzed using a dilution(s). 
DM dilution required due to matrix problems. 
HT recommended laboratory holding time was exceeded before analysis. 
LH Q. 0. indicated possible low recovery. Actual level may be higher. 
LL 0. 0. indicated possible high recovery Actual level may be lower. 
MM analytical method or matrix is not within SOP of this laboratory. 
NC no confirmation by a second technique, 
NH non-homogeneous sample made analysis of a representative sample 

questionable. » 
PI possible interference may have affected the accuracy of the laboratory result. 
QC quality control problems exists. 
RB Reagent Blank. The level of reagent blank contamination is reported in the 

comment column and may be subtracted from the analyte value by the user. 
ST recommended sample collection/preservation technique not used 
ACC laboratory accident resulted in no obtainable value. 
FCN free cyanide was not analyzed due to low level of total cyanide. 
INT interference ericountered during atialysis resulted in no obtainable value. 
1ST Improper sample collection/preservation. Sample not suitable for analysis. 
NAV requested analysis not available. 
QNS quantity not sufficient to perform requested analysis 
STR settleable residue was not analyzed due to low suspended solids. 
Approved by: 

Bob Avery, Lab Director ^ Ddte 



MICHIGAN DEPT. OF NATURAL RESOURCES 
ENVIRONMENTAL LABORATORY 

ANALYSIS REQUEST SHEET 

"TST/O 

SAFETY WARNING 
MATRIX = WATER 

omERif PRIORITY 

C''^< \ YESy NO-INFO ON BACK 
bsfe -RECEIVED _ . 

•//- AT LAB BY Z//r TIME / / 
AV 

_PM 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DI VISIONOR OFFICE ^^ v C w FOR QUESTIONS . V]^ vO <s (^?u) - 95"^- ( «> 

LOCATION COLLECTED 
SAMPLED P - (S \V) *9 BY 

ACCEPT "HT" CODE 
YES / NO 

INDEX PCA 
H'g.CX'g 

SEND RESULTS AT ADDRESS 
TO ATTENTION OF \}gto.S (if different 

_than above 
office) PROJECT PH 

OO 
SAMPLE REMARKS: 

f] 

SAMPLE 
NUMBER 

FIELD ID OR DESCRIPTION SAMPLE C 
YY/MM/DD 

:OLLECTED 
HHrMM SAMPLE INFORMATION 

01 Ml/J - ̂  ^ f:/7 
02 /Ar<J -IC q :5-o fith-to 
03 'K(jJ - A m-id-n -- /o 
04 

,05 , . 
GENERAL CHEMISTRY ORGANIC INORGANIC 
DO Diss Oxygen 1 2 3 4 5 

GN NO^ o-Phos 
Residue SS 
Residue TBS 

BOD Tot 5 day 
BODCarbSday 

4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 

VOLATTLES 
POV (BT^ only) 1^345 

624/8260' 12 3/4 5 
5 
5 

bZ'i/KZbO 12 3 4 
^24/8260 piu^ 

(LlbfaiY Search) VTT 4 

MA... To^JMetals 1 2 3 4 5 
MV^ Diss-Field Filleted 1 2 3 4 5 
MD Diss-Ub Filtered 1 2 3 4 5 

^__2E§L&PCB 
ON <108/612(Sc^ [l 2j 4 5 

^B(only) V23 4 5 

Detection Limit 
C4 &. CU .Ni Pb Zn, 
Fe'c^U Mii;/ -
A1 Ba Be Mo VTi 
B 

A .1 * 

T \ 

L < 

v 

1 2 3 4 5 

TOC 
1 2 3 4 5 
1 2 3 4 5 

(EiBTS^ch) 

ENEUTRALS 
1 2 3 4 5 
1 2 3 4 5 

MICHTEN"^ 
(As.Ba.Cd.U.urPb, Hg, SeTAiTzn) 

High Low 
1 2 3 4 5 
1 2 3-..1^5 
1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 

Ca Mg Na K. 
As - Arsenic 
Ag - Silver 

1 2 3 4 5 C'ttg - Mercury ̂  
Se-Selenium' ^ " 

GG Phenolics 1 2 3 4 5 
GP Phenalics(NPDES) 1 2 3 4 5 

SPECIAL REQUESTS 

"SWM' 

Sb - Antimony 
TI - Thallium 

1 2 3 4 5 
1 2 3 4 5 
12^45 

(TT3^4 5 
' 1 2 3 4 5 

1. 2 3 4 5 
'123 4 5 

•J orv ^r'73?4 5 
f'l 2 3)4 5 MN pH. Conductance 1 2 3 4 5 

CI,-SO.; Total Alk 1-2 3 4 5 
HCq^-CO, 1 2 3 4 5 

(rT^4 5 

FI1.E A; LABFORM JCLS 

OG Oil & Grease 1 2 3 4 5 



SAMPLE HAZARD INFORMATION ^ 
FOR EMPLOYEE SAFETY r • . 

If you circled yes on ihe front side of this form indicating a safety warning, please 
complete the information below: 

1. Type of Samples: 
Environmental (surface, groundwater, soil, bottom sediment) 

' Waste Water 
Municipal Sludge 
Industrial Sludge 

\l Landilll Leachate 
Contaminated Soil 
Spill Material 
Waste Drums 
Other, Specify" 

11. Which of the following reasons causes you to think these samples are potentially hazardous? 
\/ Site Use History 
' " Site Inspections 

Critical Materials Repon(s) 
Permit .ApplicationsCs) 
Monthly Operating Reports 
Citizen Complaint 
Previous Analyses (results pending) 
Previous .Analyses (log numbers if known): 

Iiupectjoh Crew Reaction:' 

Othen 

111. Indicate the type of potential hazard: 
Highly Acidic 

. Highly Caustic 
Ignitable . 
Toxic 
Bio-Hazard 

^ Reactive (generates HCN, H^S, etc.)' 
Other ^ . 

• - V •• 

" C. L ; 

;ARE VOLATILE TOXINS KNOWN OR LIKELY TO BE PRESENT IN CONCENTRATIONS OF CONCERN? 
V YES NO 

PLEASE SPraFY IF KNOWN: ^ CH 

WHAT SPECIAL PRECAUTIONS WERE TAKEN DURING THE COLLECTION OF THESE SAMPLES? 
Av•giikSoN'g 



:,r 
1' 

i 
4b 

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

P.O. Box 30270 
Lansing, MI 48909 

R^ort To: Environmental Response Div. Lab Work Order # 9910031 
• 38980 7 Mile Road 

Livonia, Ml 48152 

Attn: BETHVENS 
Total: S5,701.50 

Work Site ID: BASF- RIVERVIEW 
Matrix: Water 
Received: 10/7/1999 Reported: 11/16/19S 
Client: ER SE Number of Samples: 7 

TEST 
UNITS 

MW-J MW-D 
1 

: MW-E 
i 

MW-H 

Ammonia 
mgN/L 

30 29 24 4.7 

Arsenic by Furnace 
ug/L 

52 INT INT 1 140 

Arsenic in Water 
ug/L 

74 12200 PL 10500 DL o
 

o
 

Barium in Water 
ug/L 

440 1 28 i 70 
i 

i 270 

Cadmium by Furnace 
ug/L 

K 5.0 DM 

i 

K 5.0 DM K 5.0 DM K 5.0 DM 
i 

Chromium by Furnace 
ug/L 

103 DM i 138 DM 
i 

INT i INT 
i ; 

i 

Chromium in Water 
i "g/L 

1 310 
1 
1 ! 

480 i 
1 

1 1 
1 i 

Copper by Furnace 
i ug/L 

27 2.5 1.2 1 5.2 i 

i Cyanide 
1 mg/L 

1.7 6.0 6.9 3.2 

! Cyanide - Amenable 
1 

! . ! 

.40 
1 

INT .30 .90 
1 

! 1 
j Hex Chromium in Water 

ug/L 
INT INT INT INT 

Lead by Furnace 
1 "g/L 

67 DM ' 6.7 DM 64 DM K 5.0 DM 

Mercury in Water 
1 ug/L 

INT INT INT 4.0 

Selenium in Water 
ug/L 

3.5 4.1 5.1 19 DM 

Silver by Furnace 
ug/L 

K 5.0 DM 
i 

K 5.0 DM K 5.0 DM K 5.0 DM 

j Zinc in Water 
1 ug/L ' " 

50 26 60 50 

RECEIVED ERD S.E. 
r 

Workorder 9910031, Page 1 of 42 
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FILE 
COUNTY 



TEST 
UNITS 

MW-B MW-C MW-I 

'Ammonia 
mg N/L 

20 18 7.3 

Arsenic by Furnace 
ug/L 

INT INT 
! 
1 

INT 

Arsenic in Water 
ug/L 

900 960 
I 

1300 1 
1 ! 
! 

Barium in Water 
ug/L 

159 480 90 i 

Cadmium by Furnace 
ug/L 

K5.0 DM K 5.0 DM 
1 ! 

K 5.0 DM 
1 

Chromium by Furnace 
ugfL 

INT ! INT 
j 
! 

86 DM 

Chromium in Water 
ug/L 

420 o^
 

o
 

i 
Copper by Furnace 

ug/L 
22 55 30 

Cyanide 
mg/L 

3.8 3.2 
i 
1 .56 
1 

Cyanide - Amenable .80 .50 .20 

Hex Chromium in Water 
ug/L 

INT INT INT 

Lead by Furnace 
ug/L 

95 DM 238 DM 36 DM 

Mercury in Water 
ug/L 

INT INT 3.5 

Selenium in Water 
ug/L 

K 5.0 DM 7.9 DM K 5.0 DM 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM 

Zinc in Water 
ug/L 

130 250 100 

This is an original report: /(J^(]fj\ \X£^ Date: 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9910031-01 OB 

^ Date Collected: 10/6/1999 
Date Extracted: 10/8/1999 by 4349, MJ 

Test Code: 
Test Name: 

WBNA 
BNA- Water 

Date Analyzed: • 11/2/1999 by GRINWISS Sample ID: MW-J 1 
RESULTS j 

CAS# COMPOUND ugA. REMARK REPORTING DILUTION 
LIMIT FACIOR 

62-75-9 N-Nitrosodimethylamine ND ! 51 10 
108-95-2 Phenol ND 1 100 10 
111-44-4 Bis(2-chloroethyl)ether ND 10 10 
95-57-8 2-ChIorophenol ND 1 o

 
!._

o 

1 

O
 

541-73-1 1,3-Dichlorobenzene ND j 10 10 
106-46-7 1,4-Dichlorobenzene ND ! 10 10 
95-50-1 1,2-Dichlorobenzene ND i 10 10 
95-48-7 2-Methylphenol (o-cresol) ND 1 100 10 
108-60-1 Bis(2-chloroisopropyl)ether ND 1 10 10 
108394,106445 3/4-Methylphenol (m/p-cresol) 170 T 210 10 
621-64-7 N-Nitrosodi-n-propylamine ND 1 21 1 10; 
67-72-1 Hexachloroethane ND 10 10 

! 98-95-3 Nitrobenzene 1 ND 1 21 10| 
1 78-59-1 Isophorone 1 ND 1 10 10: 

88-75-5 2-Nitrophenol ND 100 lOi 
105-67-9 2,4-Dimethylphenol ND 100 10 
111-91-1 Bis(2-chloroethoxy)methane ND 21 10 
120-83-2 2,4-Dichlorophenol ND 100 10 
120-82-1 1,2,4-Trichlorobenzene ND 21 10 
91-20-3 Naphthalene 120 10 10 
87-68-3 Hexachlorobutadiene ND 21 10 
59-50-7 4-Chloro-3-methylphenol ND 100 10 
91-57-6 2-Methylnaphthalene ND 51 10 
77-47-4 Hexachlorocyclopentadiene ND 100 10 
88-06-2 2,4,6-Trichlorophenol ND 100 10 
95-95-4 2,4,5-Trichlorophenol ND 100 10 
91-58-7 2-Chloronaphthalene ND 21 10 
88-74-4 2-Nitroaniline ND 210 10 
208-96-8 Acenaphthylene 16 10 10 
131-11-3 Dimethyl phthalate ND 21 10 
606-20-2 2,6-DinitrotoIuene ND 51 10 
99-09-2 3-Nitroaniline ND 210 10 
83-32-9 Acenaphthene ND 10 10 
51-28-5 2,4-Dinitrophenol ND 510 10 
132-64-9 Dibenzofuran ND 51 10 
100-02-7 4-Nitrophenol ND 510 10 

Workorder 9910031, Page 3 of 42 
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MDEQENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# 
A 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-DinitrotoIuene ND 51 10 
86-73-7 Fluorene 13 10 10 
84-66-2 Diethyl phthalate ND 10 10 
100-01-6 4-Nitroaniline ND 210 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND i 510 10 
7005-72-3 4-Chlorophenyl phenylether ND 1 1 10 10 
156-10-5 N-Nitrosodiphenylamine ND 1 ! 21 1 10 
103-33-3 Azobenzene ND i 21 1 lOi 
101-55-3 4-BromophenyI phenylether ND 

1 1 21 10 
118-74-1 Hexach lorobenzene ND i 1 21 10 
87-86-5 

' 1 
Pentachlorophenol ND 510 10 

85-01-8 1 Phenanthrene 37 10 10 
120-12-7 1 lAnthracene • ND j 10 10 

i 86-74-8 Carbazole ND 100 10 
84-74-2 Di-n-butyl phthalate ND 10 10 
206-44-0 Fluoranthene ND 10 10 
129-00-0 Pyrene 15 10 10 
85-68-7 Butyl benzyl phthalate ND 10 10 
56-55-3 Benz(a)anthracene ND 10 10 
218-01-9 Chrysene ND 10 10 
117-81-7 Bis(2-ethylhexyl)phthalate 140 21 10 
117-84-0 Di-n-octyl phthalate ND 21 10 
205-99-2 Benzo(b)fluoranthene ND 21 10 
207-08-9 Benzo(k)fluoranthene ND 21 10 
50-32-8 Benzo(a)pyrene ND 21 10 
193-39-5 Indeno( 1,2,3-cd)pyrene ND 21 10 
53-70-3 Dibenz(a,h)anthracene ND 21 10 
191-24-2 Benzo(g,h,i)perylene ND 21 10 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9910031, Page 4 of 42 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031 -01 ON 

Date Collected: 10/6/1999 Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, MJ Test Name: Scan 3 - Water 
Date Analyzed: 10/22/1999 by bronsonj Sample ID: MW-J 

CAS# COMPOUND 
. 

RESULTS 
ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 1 0.021 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 1 

1 1 • 0.021 1.0| 
120-82-1 1,2,4-Trichlorobenzene ND j 0.021 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 1 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.021 1.0 
91-58-7 2-Chloronaphthalene ND j 0.21 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.021 1.0 
608-93-5 Pentach lorobenzene 0.032 0.021 1.0 
319-84-6 a-BHC ND 0.021 1.0 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 jb-BHC ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE 0.031 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD 0.036 T 0.052 1.0 
50-29-3 4,4'-DDT 0.063 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND . 0.052 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) 0.130 J.T 0.21 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) 0.120 J,T 0.21 1.0 
37324-23-5 Aroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 Aroclor 1268 (PCB) ND 0.21 1.0 

i 59080-40-9 |BP-6 (PBB) j I ND 0.0521 i 10 
1 8001-35-2 •Toxaphene ! ND 0.10 1.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9910031 -01 POX 

> Date Collected: 10/6/1999 Test Code; WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/8/1999 by BUCHNER Sample ID: MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR i 

75-71-8 :Dichlorodifluoromethane ND 25 • 5j 
74-87-3 jChloromethane I ND j 25 51 
75-01-4 Vinyl chloride ND 25 5; 
74-83-9 Bromomethane ND 1 25 5 
75-00-3 iChloroethane ND 1 25 5 
75-69-4 T richlorofluoromethane ND i 25 5 
67-64-1 :2-Propanone (Acetone) 950| 120 5 
60-29-7 (Diethyl ether ND 1 50 5 
75-35-4 l.l,l-Dichloroethene ND 5 5 
74-88-4 jMethyl iodide ND 5 5 
107-13-1 |Acrylonitrile ND 25 5 
75-09-2 Methylene chloride ND 25 5 
75-15-0 Carbon disulfide ND 25 5 
156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK), - ND 25 5 
156-59-2 cis-l ,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ^ ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1 -Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane ND 5 5 
71-43-2 Benzene 9.5 5 5 
56-23-5 Carbon tetrachloride ND ' 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 43 25 5 
10061-01-5 cis-1,3-Dichloropr6pene ND 5 5 
10061-02-6 trans-1,3-Dichloroprbpene ND 5 5 
108-88-3 Toluene 12 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 • ,5 
591-78-6 2-Hexanone ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CASH COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 5 5 
108-90-7 Chlorobenzene ND 5 5 
630-20-6 1,1,1,2-T etrachlorpethane ND 5 5 
100-41-4 iEthylbenzene ND 5 5 
108383,106423 :m & p-Xylene 11 10 5 
75-25-2 Bromoform ND 5 5 
100-42-5 :Styrene | ND i 5| 5 
95-47-6 io-Xylene lOi 5| 5 
79-34-5 :l,l,2,2-Tetrachloroethane ND i 1 5| 5 
96-18-4 !l,2,3-Trichloropropane ND 1 5 5 

1 110-57-6 itrans-l,4-Dichloro-2-butene ND 5 5 
! 98-82-8 ilsopropylbenzene ND 5 5 

103-65-1 n-Propylbenzene ND 1 5| 5 
108-67-8 ;1,3,5-Trimethylbenzene ND 5| 5 
95-63-6 i 1,2,4-Trimethylbenzene ND 1 5 5 
541-73-1 ;l,3-Dichlorobenzene ND 5 5 
106-46-7 1,4-Dichlorobenzene ND 5 5 
95-50-1 1,2-Dichlorobenzene ND 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene 240 25 5 
91-57-6 2-Methylnaphthalene ND •25 5 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 

Workorder 9910031, Page 8 of 42 
Primed n/16/99 4:31 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-02OB 

' Date Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ • Test Name: BNA- Water 
Date Analyzed: 11/1/1999 by GRINWISS Sample ID: MW-D 

RESULTS 
CAS# COMPOUND ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
62-75-9 N-Nitrosodimethylamine ND 55 lo; 
108-95-2 Phenol 600 1 • 110 loi 
111-44-4 Bis(2-chloroethyl)ether ND 1 1 10, 
95-57-8 2-Chlorophenol ND 1 110 lOj 
541-73-1 1,3-Dichlorobenzene ND 11 10 
106-46-7 1,4-Dichlorobenzene ND 11 10 
95-50-1 1,2-Dichlorobenzene ND 11 10 
95-48-7 2-Methylphenol (o-cresol) 300 110 10 
108-60-1 Bis(2-chloroisopropyl)ether ND 11 10 
108394,106445 3/4-Methylphenol (m/p-cresol) 740 220 10! 
621-64-7 N-Nitrosodi-n-propylamine ND 22 10 
67-72-1 Hexachloroethane ND 11 10 
98-95-3 jNitrobenzene ND 22 10 
78-59-1 Isophorone ND 11 10 
88-75-5 2-Nitrophenol ND no 10 
105-67-9 2,4-Dimethylphenol 200 110 10 
111-91-1 Bis(2-chloroethoxy)methane ND , 22 10 
120-83-2 2,4-Dichlorophenol - •• .^ND'-. • 110 10 
120-82-1 1,2,4-Trichloroberizene ND 22 10 
91-20-3 Naphthalene 270 11 10 
87-68-3 Hexachlorobutadiene ND 22 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
91-57-6 2-Methylnaphthalene 32 T 55 10 
77-47-4 Hexachlorocyclopentadiene ND M 110 10 
88-06-2 j2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
91-58-7 2-Chloronaphthalene ND 22 10 
88-74-4 2-Nitroaniline ND 220 10 
208-96-8 Acenaphthylene 50 11 10 
131-11-3 Dimethyl phthalate ND 22 10 
606-20-2 2,6-Dinitrotoluene j ND 55 10 
99-09-2 3-Nitroahiline ND 220 10 
83-32-9 Acenaphthene: ND , 11 10 
51-28-5 2,4-Dinitrophenol ND 550 10 
132-64-9 Dibenzofuran ND 55 10 
100-02-7 4-Nitrophenol ND 550 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

-

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACIOR 

121-14-2 2,4-Dinitrotoluene ND 55 10 
86-73-7 Fluorene 44 11 10 
84-66-2 Diethyl phthalate ND 11 10 
100-01-6 4-Nitroaniline ND 220 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 550 10 
7005-72-3 4-Chlorophenyl phenylether ND 1 10 
156-10-5 N-Nitrosodiphenylamine ND j 22 10 
103-33-3 Azobenzene ND 1 22; 10 
101-55-3 4-Bromophenyl phenylether ND 22 10 
118-74-1 Hexachlorobenzene ND i 22 10 
87-86-5 Pentachlorophenpl ND 550 10 
85-01-8 Phenanthrene 180 11 10 
120-12-7 Anthracene 1 37 11 10 
86-74-8 Carbazole ND 110 10 
84-74-2 Di-n-butyl phthalate 1 ND 11 10 
206-44-0 |Fluoranthene 140 j 11 10 
129-00-0 Pyrene 100 11 10 
85-68-7 Butyl benzyl phthalate ND 10 
56-55-3 Benz(a)anthracene 39 11 10 
218-01-9 Chrysene 31 11 10 
117-81-7 Bis(2-ethylhexyl)phthalate ND 22 10 
117-84-0 Di-n-octyl phthalate ND 22 10 
205-99-2 Benzo(b)fluoranthene . 35 22 10 
207-08-9 Benzo(k)fluoranthene • 28 22 10 
50-32-8 Benzo(a)pyrehe 27 22 10 
193-39-5 Indeno(l ,2,3-cd)pyrene ND 22 10 
53-70-3 - Dibenz(a,h)anthracene ND 22 10 
191-24-2 Benzo(g,h,i)perylene ND 22 10 

ND = not detected at the specified reporting limit 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9910031, Page 10 of 42 
Printed 11/16/99 4:31 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-02ON 

'Date Collected: 10/6/1999 Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, MJ Test Name: Scan 3 - Water 1 

1 
Date Analyzed: 10/22/1999 by bronsonj Sample ID: MW-D 1 

t 
1 

i 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

1 

DILUTION 
FACTOR 

67-72-1 Hexachloroethane ND 0.086 4.0, 
108-70-3 1,3,5-Trichlorobenzene ND 0.086 4.0i 
120-82-1 1,2,4-Trichlorobenzene ND 1 0.086 4.0} 
87-61-6 1,2,3-Trichlorobenzene ND 1 0.086 4.0 
87-68-3 Hexachlorobutadiene ND 0.086 4.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.086 4.0 
77-47-4 Hexachlorocyclopentadiene ND 0.086 4.0 
91-58-7 2-ChloronaphthaIene ND 0.86 4.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.086 4.0 
608-93-5 Pentachlorobenzene 0.120 0.086 4.0} 
319-84-6 a-BHC ND 0.086 4.0 
118-74-1 Hexachlorobenzene ND 0.086 4.0 
319,-85-7 |b-BHC , ND 0.086 4.0 
58-89-9 g-BHC (lindane) ND 0.086 4.0 
82-68-8 Pentachloronitrobenzene ND 0.086 4.0 
319-86-8 d-BHC ND 0.086 4.0 
76-44-8 - Heptachlor . ND , 0.086 4.0 
309-00-2 Aldrin ND •• - 0.086 4.0 
1024-57-3 Heptachlor epoxide ND 0.086 4.0 
5103-74-2 g-Chlordane ND 0.086 4.0 
959-98-8 Endosulfan 1 ND 0.086 4.0 
5103-71-9 a-Chlordane ND 0.086 4.0 
72-55-9 4,4'-DDE ND 0.086 4.0 
72-20-8 Endrin ND t 0.086 4.0 
60-57-1 Dieldrin ND 0.086 4.0 
72-54-8 4,4'-DDD ND 0.216 4.0 
50-29-3 4,4'-DDT ND 0.086 4.0 
87-82-1 Hexabromobenzene ND 0.086 4.0 
72-43-5 Methoxychlor ND 0.216 4.0 
2385-85-5 Mirex ND 0.086 4.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.86 4.0 \ 
11097-69-1 Aroclor 1254 (PCB) 7.60 J 0.86 4.0 
11096-82-5 Aroclor 1260 (PCB) , . 3.30 .J 0.86 . 4.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.86 4.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.86 4.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.86 4.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANAL YTICAL REPORT 

, CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) 6.20 J 0.86 4.0 
37324-23-5 Aroclor 1262 (PCB) ND 0.86 4.0 
11100-14-4 Aroclor 1268 (PCB) ND 0.86 4.0 
59080-40-9 |BP-6 (PBB) ND 0.216 4.0 
8001-35-2 |*Toxaphene ND 1 0.43 4.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-02POX 

'Date Collected: 10/6/1999 

Date Analyzed: 10/8/1999 by BUCHNER 

Test Code: WPS 
Test Name: 8260 Plus - Water 
Sample ID: MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

75-71-8 Dichlorodifluoromethane ND 1 50 10 
74-87-3 Chloromethane ND j - 50 10 
75-01-4 Vinyl chloride 96 50 10 
74-83-9 Bromomethane ND 50 10 
75-00-3 Chloroethane ND 50 10 
75-69-4 Trichlorofluoromethane ND 50 10 
67-64-1 2-Propanone (Acetone) 1100 250 10 
60-29-7 Diethyl ether ND 100 10 
75-35-4 1,1-Dichloroethene ND 10 10 
74-88-4 Methyl iodide ND 10 10 
107-13-1 Acrylonitrile ND 50 10 
75-09-2 Methylene chloride 320 50 10 
75-15-0 Carbon disulfide ND 50 10 
156-60-5 i trans-1,2-Dichloroethene ND 10 10 
1634-04-4 Methyltertbutylether (MTBE) ND 50 10 
75-34-3 1,1-Dichloroethane ND 10 10 
78-93-3 2-Butanone (MEK) :, , , ND 50 10 
156-59-2 cis-1,2-Dichloroethene ND 10 10 
67-66-3 Chloroform ND 10 10 
74-97-5 Bromochloromethane ND 10 10 
71-55-6 1,1,1 -Trichloroethane ND 10 10 
107-06-2 1,2-DichIoroethane 150 J 10 10 
71-43-2 Benzene 37 J 10 10 
56-23-5 Carbon tetrachloride ND ' 10 10 
78-87-5 1,2-Dichloropropane ND 10 10 
79-01-6 Trichloroethene ND 10 10 
74-95-3 Dibromomethane ND 10 10 
75-27-4 Bromodichloromethane ND 10 10 
108-10-1 4-Methyl-2-pentanone (MIBK) 260 J 50 10 
10061-01-5 cis-1,3-Dichloropropene ND 10 10 
10061-02-6 trans-1,3-Dichloropropene ND 10 10 
108-88-3 Toluene 330 10 10 
79-00-5 1,1,2-Trichloroethane ND . • v T -• ' -• • 10 10 
591-78-6 2-Hexanone ND , 50 10 
124-48-1 Dibromochloromethane ND 10 10 
106-93-4 1,2-Dibromoethane ND 10 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

RESULTS 
, CAS# COMPOUND ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 10 10 
108-90-7 Chlorobenzene ND 10 10 
630-20-6 1,1,1,2-Tetrachloroethane ND 10 10 
100-41-4 Ethylbenzene 11 10 10 
108383,106423 m & p-Xylene 37 1 20 10 
75-25-2 Bromoform ND ! 1 10 
100-42-5 Styrene ND ! 10 1 10 
95-47-6 o-Xylene 201 1 10 1 10 

1 79-34-5 j 1,1,2,2-Tetrachloroethane i ND i 10 ! 10 
i 96-18-4 ; 1,2,3-Trichloropropane 1 ND 10 1 10 
i 110-57-6 jtrans-1,4-Dichloro-2-butene 1 ND 10 10 
i 98-82-8 ilsopropylbenzene ND 1 10 10 
j 103-65-1 •n-Propylbenzene 1 ND 1 10 10 

108-67-8 1,3,5-Trimethylbenzene ND 10 10 
I 95-63-6 1,2,4-Trimethylbenzene 131 10 10 
j 541-73-1 1,3-Dichlorobenzene ND 10 10 
j 106-46-7 1,4-Dichlorobenzene ND 1 10 10 

95-50-1 1,2-Dichlorobenzene 13 10 10 
67-72-1 Hexachloroethane ND 10 10 
96-12-8 1,2-Dibromo-3-chloropropane ND 50 10 
120-82-1 1,2,4-Trichlorobenzene ND 50 10 
91-20-3 Naphthalene 390 50 10 
91-57-6 2-Methylnaphthalene 58 50 10 

ND = not detected at the specified reporting limit NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-03OB 

'Date Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ Test Name: BNA - Water 
Date Analyzed: 11/1/1999 by GRINWISS Sample ID: MW-E 

CAS# COMPOUND 
RESULTS 

ug/L 
1 

REMARK REPORTING 
LIMIT 

DILUTION i 
FACTOR j 

62-75-9 |N-Nitrosodimethylamine i ND 56 lOi 
108-95-2 iPhenol | 460j 110 lOi 
111-44-4 Bis(2-chloroethyl)ether ND 1 11 10 
95-57-8 !2-Chlorophenol ND i 110 10 
541-73-1 |l,3-Dichlorobenzene ND i 11 10 
106-46-7 •1,4-Dichlorobenzene ND J 11 10 
95-50-1 11,2-Dichlorobenzene ND 11 10 
95-48-7 i2-Methylphenol (o-cresol) 220 110 10 
108-60-1 |Bis(2-chloroisopropyl)ether ND 11 10 
108394,106445 ;3/4-Methylphenol (m/p-cresol) 6001 220 10 
621-64-7 iN-Nitrosodi-n-propylamine ND 1 22 10 
67-72-1 Hexachloroethane ND 11 10 
98-95-3 Nitrobenzene ND 22 10 
78-59-1 Isophorone ND 11 10 
88-75-5 2-Nitrophenol ND 110 10 
105-67-9 2,4-Dimethylphenol 150 110 10 
111-91-1 Bis(2-chloroethoxy)methane ND 22 10 
120-83-2 2,4-Dichlorophenol ND 110 10 
120-82-1 1,2,4-Trichlorobenzene ND 22 10 
91-20-3 Naphthalene 52 11 10 
87-68-3 Hexachlorobutadiene ND 22 10 
59-50-7 4-Chl6ro-3-methylphenol ND 110 10 
91-57-6 2-Methylnaphthalene ND 56 10 
77-47-4 Hexachlorocyclopentadiene ND 110 10 
88-06-2 2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
91-58-7 2-Chloronaphthalene ND 22 10 
88-74-4 2-Nitroaniline ND 220 10 
208-96-8 Acenaphthylene ND 11 10 
131-11-3 Dimethyl phthalate ND 22 10 
606-20-2 2,6-Dinitrotoluene ND 56 10 
99-09-2 3-Nitroaniline ND 220 10 
83-32-9 Acenaphthene ND 11 10 
51-28-5 2,4-Dinitrophenol ND 560 10 
132-64-9 Dibenzofuran ND / 56 10 
100-02-7 4-Nitrophenol ND 560 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# 
* 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-DinitrotOluene ND 56 10 
86-73-7 Fluorene ND 11 10 
84-66-2 Diethyl phthalate ND 11 10 
100-01-6 . 4-Nitroaniline ND 220 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 560 10 
7005-72-3 4-Chlorophenyl phenylether ND 1 11 10 
156-10-5 N-Nitrosodiphenylamine ND [ 1 22 1 10 
103-33-3 Azobenzene ND 1 1 ' 22 I 10 
101-55-3 4-Bromophenyl phenylether ND i 1 22 1 10 
118-74-1 Hexachlorobenzene ND 1 

1 
i 1 22 i 10 

87-86-5 Pentachlorophenol 110 T 560 1 10 
j 85-01-8 iPhenanthrene 57 11| 10 
1 120-12-7 1 Anthracene ND 1 11{ 10 

86-74-8 jCarbazole ND 1 110 10 
84-74-2 jDi-n-butyl phthalate ND 1 11 10 

1 206-44-0 Fluoranthene •44 11 10 
129-00-0 Pyrene 24 11 10 
85-68-7 Butyl benzyl phthalate ND 11 10 
56-55-3 Benz(a)anthracene ND 11 10 
218-01-9 Chrysene ND 11 10 
117-81-7 Bis(2-ethylhexyl)phthalate ND 22 10 
117-84-0 Di-n-octyl phthalate ND 22 10 
205-99-2 Benzo(b)fluoranthene ND 22 10 
207-08-9 Benzo(k)fluoranthene ND . 22 10 
50-32-8 Benzo(a)pyrene ND 22 10 
193-39-5 Indeno(l,2,3-cd)pyrene ND 22 10 
53-70-3 Dibenz(a,h)anthracene ND 22 10 
191-24-2 Benzo(g,h,i)perylene ND 22 10 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-03ON 

Date Collected: 10/6/1999 • Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, MJ Test Name: Scan 3 - Water 
Date Analyzed; 10/22/1999 by bronsonj Sample ID: MW-E 

CAS# COMPODND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

67-72-1 Hexachloroethane ND j 0.023 1.0 
108-70-3 1,3,5-Trichlorobenzene ND i 0.023 1.0 
120-82-1 1,2,4-Trichiorobenzene ND i 0.023 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.023 1.0 
87-68-3 Hexachlorobutadiene 0.085 0.023 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene 0.050 0.0231 1.0 
77-47-4 Hexach iorocyclopentadiene ND 0.023 1.0 
91-58-7 2-Chloronaphthalene ND 0.23 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 1 0.023 1.0 
608-93-5 Pentachlorobenzene 0.170j 0.023 1.0 
319-84-6 a-BHC ND 1 0.023 1.0 
118-74-1 Hexachlorobenzene ND 0.023 1.0 
319-85-7 b-BHC ND 0.023 1.0 
58-89-9 •g-BHC (lindane) ND 1 0.023 1.0 
82-68-8 Pentachloronitrobenzene ND 0.023 1.0 
319-86-8 d-BHC ND K 0.034 1.5 
76-44-8 Heptachlor ND 0.023 1.0 
309-00-2 Aldrin ND 0.023 1.0 
1024-57-3 Heptachlor epoxide ND 0.023 1.0 
5103-74-2 g-Chlordane ND 0.023 1.0 
959-98-8 Endosulfan I ND 0.023 1.0 
5103-71-9 a-Chlordane ND 0.023 1.0 
72-55-9 4,4'-DDE ND 0.023 1.0 
72-20-8 Endrin ND 0.023 1.0 
60-57-1 Dieldrin ND 0.023 1.0 
72-54-8 4,4'-DDD ND 0.057 1.0 
50-29-3 4,4'-DDT ND 0.023 1.0 
87-82-1 Hexabromobenzene ND 0.023 1.0 
72-43-5 Methoxychlor ND 0.057 1.0 
2385-85-5 Mirex ND 0.023 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.23 1.0 
11097-69-1 Aroclor 1254 (PCB) 1.90 J 0.23 1.0 
11096-82-5 Aroclor 1260 (PCB) 1.00 J 0.23 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.23 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.23 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.23 1.0 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

, CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) 2.80 J 0.23 1.0 
! 37324-23-5 Aroclor 1262 (PCB) ND 0.23 1.0 
1 11100-14-4 Aroclor 1268 (PCB) ND 0.23 1.0 
1 59080-40-9 ;BP-6 (PBB) 1 ND 1 0.057 1.0 
i 8001-35-2 [•Toxaphene ND 0.11 1.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-03POX 

Date Collected: 10/6/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/9/1999 by WORM Sample ID: MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

1 

DILUTION 1 
FACTOR 

75-71-8 iDichlorodifluoromethane ND 25 5 
74-87-3 Chloromethane ND 1 i - 25i 5 
75-01-4 jVinyl chloride | ND | j 25 5 
74-83-9 Bromomethane | ND j 25 5 
75-00-3 IChloroethane ND 1 25 5 
75-69-4 jTrichlorofluoromethane ND i i 25 5 
67-64-1 i2-Propanone (Acetone) 670 J 120 5 
60-29-7 Diethyl ether ND 1 50 5 
75-35-4 ; 1,1 -Dichloroethene ND i 5 5i 
74-88-4 iMethyl iodide ND . 1 1 5^ 5i 
107-13-1 Acrylonitrile ND 1 i 25 5i 
75-09-2 jMethylene chloride 110 J i 25, 5| 
75-15-0 iCarbon disulfide 

1 1 
ND 25 5 

156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1 -Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) 46 J 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1 -Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane 54 J 5 5 
71-43-2 Benzene 18 J 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
108-10-1 4-Methy 1-2-pent^one (MIBK) 120 J 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dichloropropene ND 5 5 
108-88-3 Toluene 25 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# 
1 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18^ Tetrachloroethene 8.4 5 5 
108-90-7 Chlorobenzene ND 5 5 
630-20-6 |l,l,l,2-Tetrachloroethane ND 5 5 
100-41 -4 i Ethy Ibenzene ND 5 5 
1083 83,106423 ;m & p-Xylene 12 10 5 
75-25-2 iBromoform ND 1 5| 5 
100-42-5 jStyrene ND 1 1 5| 5 
95-47-6 |o-Xylene 7.5i 5 5 
79-34-5 11,1,2,2-Tetrachloroethane ND 1 5 5 

: 96-18-4 :l,2,3-Trichloropropane ND 5 5 
1 110-57-6 itrans-l,4-Dichloro-2-butene ND 5i 5 

98-82-8 llsopropylbenzene ND 5| 5 
103-65-1 In-Propylbenzene ND 1 5 5 
108-67-8 1,3,5-Trimethylbenzene ND 5 5 
95-63-6 il,2,4-Trimethylbenzene 8.6 5 5 
541-73-1 |I,3-Dichlorobenzene ND • 5 5 
106-46-7 jl,4-Dichlorobenzene | ND 5 5 
95-50-1 jl,2-Dichlorobenzene ND 5 5 
67-72-1 jHexachloroethane ND 5 5 
96-12-8 i 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 {Naphthalene 86 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

UNIDENTIFIED PEAKS. 
J CODES FOR RESULTS OF METHYLENE CHLORIDE, MEK, 1,2-DCA, BENZENE, AND MIBK DUE TO LOW 
SURROGATE RECOVERY. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2'Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9910031-040B 

Date Collected; 
Date Extracted: 
Date Analyzed: 

10/6/1999 
10/8/1999 by 4349, MJ 
11/1/1999 by GRINWISS 

Test Code: 
Test Name: 
Sample ID: 

WBNA 
BNA - Water 
MW-H 

i 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

1 
DILUTION 

FACTOR ! 
62-75-9 N-N itrosodimethy lam ine ND 5.2 Ij 
108-95-2 Phenol ND 1 > 10; i| 
111-44-4 Bis(2-chloroethyI)ether ND i 

1 1.0| l| 
95-57-8 2-Chlorophenol ND 1 lOj 1| 
541-73-1 1,3-Dichlorobenzene ND 1 1.0 li 
106-46-7 1,4-Dichlorobenzene ND 1 1.0| 1 
95-50-1 1,2-Dichlorobenzene ND ! l.Oj 1 
95-48-7 2-Methylphenol (o-creso!) ND 10| 1 
108-60-1 Bis(2-chloroisopropyl)ether ND 1 1.0| 1; 
108394,106445 3/4-Methylphenol (m/p-cresol) ND 21| li 
621-64-7 N-Nitrosodi-n-propylamine ND 1 2.1, 
67-72-1 Hexachloroethane ND 1.0 i! 

1 98-95-3 Nitrobenzene ND 2.1 1 
78-59-1 jlsophorone ND 1.0 1 
88-75-5 2-Nitrophenol ND 10 1 
105-67-9 2,4-DimethylphenoI ND 10 1 
111-91-1 Bis(2-chloroethoxy)niethane ND 2.1 1 
120-83-2 2,4-Dichlorophenol ND 10 1 
120-82-1 1,2,4-Trichlorobenzene ND 2.1 1 
91-20-3 Naphthalene ND 1.0 1 
87-68-3 Hexachlorobutadiene ND 2.1 1 
59-50-7 4-Chloro-3-methylphenol ND 10 1 
91-57-6 2-Methylnaphthalene ND 5.2 1 
77-47-4 Hexachlorocyclopentadiene ND 10 1 
88-06-2 2,4,6-Trichlorophenol ND 10 1 
95-95-4 2,4,5-Trichlorophenol ND 10 
91-58-7 2-Chloronaphthalene ND 2.1 1 
88-74-4 2-Nitroaniline ND 21 1 
208-96-8 Acenaphthylene ND 1.0 1 
131-11-3 Dimethyl phthalate ND 2.1 1 
606-20-2 2,6-Dinitrotoluene ND 5.2 1 
99-09-2 3-Nitroanilme ND 21 1 
83-32-9 Acenaphthene ND LO 1 
51-28-5 2,4-Dinitrophenol ND 52 1 
132-64-9 Dibenzofiiran ND 5.2 1 
100-02-7 4-Nitrophenol ND 52 1 

Workorder 9910031, Page 21 of 42 
Printed 11/16/99 4:31 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

. CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-Dinitfotoluene ND 5.2 1 
86-73-7 Fluorene ND 1.0 1 
84-66-2 Diethyl phthalate ND 1.0 1 
100-01-6 4-Nitroaniline ND 1 21 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND .1 52 1 
7005-72-3 4-Chlorophenyl phenylether ND 1.0 1 
156-10-5 N-Nitrosodiphenylamine ND 1 i 2.1 1 
103-33-3 Azobenzene ND 2.1 1 
101-55-3 4-Bromophenyl phenylether ND 1 2.1 1 
118-74-1 Hexachlorobenzene ND 1 2.1 
87-86-5 

1 
Pentachlorophenol ND 1 52 1 

1 85-01-8 1 Phenanthrene 1 ND 1.0 1 
1 120-12-7 Anthracene ND i 1.0 1 

86-74-8 iCarbazole ND 10| 1 
84-74-2 pi-n-butyl phthalate ND 1.0 1 
206-44-0 Fluoranthene ND i.ol 1 
129-00-0 Pyrene 1 ND 1.0! 1 
85-68-7 Butyl benzyl phthalate ND I 1.0 1 
56-55-3 Benz(a)anthracene ND 1.0 1 
218-01-9 Chrysene ND 1.0 1 
117-81-7 Bis(2-ethylhexyl)phthalate 5.6 2.1 1 
117-84-0 Di-n-octyl phthalate ND 2.1 1 
205-99-2 Benzo(b)fluoranthene ND 2.1 1 
207-08-9 Benzo(k)fluoranthene ND 2.1 1 
50-32-8 Benzo(a)pyrene ND 2.1 
193-39-5 Indeno( 1,2,3-cd)pyrene ND 2.1 1 
53-70-3 Dibenz(a,h)anthracene ND 2.1 1 
191-24-2 Benzo(g,h,i)perylene ND 2.1 1 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #; 9910031-04ON 

Date Collected: 
Date Extracted: 
Date Analyzed: 

10/6/1999 
10/7/1999 by 4347, MJ 
10/22/1999 by bronsonj 

Test Code: 
Test Name: 
Sample ID: 

SC3 
Scan 3 - Water 
MW-H 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

i 
DILUTION I 

FACTOR 
67-72-1 Hexachloroethane ND 0.021 l.Oi 
108-70-3 1,3,5-Trich lorobenzene ND 0.021 1.0| 
120-82-1 1,2,4-T richlorobenzene ND 1 0.021 l.Oi 
87-61-6 1,2,3-Trichlorobenzene ND 1 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND 1 1 0.021 1 1.0 
91-58-7 2-Chloronaphthalene ND 1 0.21! 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 1 1 0.021 1.0 
608-93-5 Pentachlorobenzene ND . 1 1 0.021 1.0 
319-84-6 a-BHC ND j 1 0.021 1.0; 
118-74-1 Hexachlorobenzene ND 0.021 1.0| 
319-85-7 b-BHC ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 l.-O 
76^-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0:021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE ND 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 

1 72-54-8 4,4'-DDD ND 0.053 1.0 
50-29-3 4,4'-DDT 0.130 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.053 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 /kroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 Aroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 Aroclor 1268 (PCB) ND 0.21 1.0 

j 59080-40-9 BP-6 (PBB) ND 1 0.053 1.0 
i 8001-35-2 :*Toxaphene ND j 0.11 1.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-04POX 

Date Collected: 10/6/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/8/1999 by WORM Sample ID: MW-H 

RESULTS 
CAS# COMPOUND ug/L REMARK REPORTING DILUTION 

LIMIT FACTOR i 
75-71-8 Dichlorodifluoromethane ND 10 2i 
74-87-3 Chloromethane ND i 10 2! 
75-01-4 Vinyl chloride ND i 1 10 2 
74-83-9 Bromomethane ND i 10 2 
75-00-3 Chloroethane ND j 10 2 
75-69-4 Trichlorofluoromethane ND j 10 2 
67-64-1 2-Propanone (Acetone) ND 50 2 
60-29-7 Diethyl ether ND 1 i 20 2 
75-35-4 1,1-Dichloroethene ND 1 i 2 1 2| 
74-88-4 Methyl iodide ND . 1 1 2 2; 
107-13-1 Acrylonitrile ND 1 ! 10 2; 
75-09-2 

1 
Methylene chloride ND i 10 2| 

75-15-0 Carbon disulfide ND 10 2 
156-60-5 trans-1,2-Dichloroethene ND 1 2 2 
1634-04-4 Methyltertbutylether (MTBE) ND 10 2 
75-34-3 1,1-Dichloroethane ND 2 2 
78-93-3 2-Butanone (MEK) ND 10 2 
156-59-2 cis-1,2-Dichloroethene ND 2 2 
67-66-3 Chloroform ND 2 2 
74-97-5 Bromochloromethane ND 2 2 
71-55-6 1,1,1-Trichloroethane ND 2 2 
107-06-2 1,2-Dichloroethane ND 2 2 
71-43-2 Benzene 2.4 2 2 
56-23-5 Carbon tetrachloride ND 2 2 
78-87-5 1,2-Dichloropropane ND 2 2 
79-01-6 1 Trichloroethene ND 2 2 
74-95-3 Dibromomethane ND 2 2 
75-27-4 Bromodichloromethane ND 2 2 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 10 2 
10061-01-5 cis-1,3-Dichloropropene ND 2 2 
10061-02-6 trans-1,3-Dichloropropene ND 2 2 
108-88-3 Toluene ND 2 2 
79-00-5 1,1,2-Trichloroethane ND 2 2 
591-78-6 2-Hexanone ND 10 2 
124-48-1 Dibromochloromethane ND 2 2 
106-93-4 1,2-Dibromoethane ND 2 2 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

. CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 2 2 
108-90-7 Chlorobenzene ND 2 
630-20-6 1,1,1,2-Tetrachloroethane ND 2 2 
100-41-4 Ethylbenzene ND ! 2 2 
108383,106423 ni & p-Xylene ND i 4 2 
75-25-2 Bromoform ND 1 

i i 2 2 
100-42-5 Styrene ND i 2i 2 
95-47-6 o-Xylene ND 1 "' i ' 21 i 2 

i 79-34-5 i 1,1,2,2-Tetrachloroethane ND i 
1 \ 2 2 

i 96-18-4 j 1,2,3-Trichloropropane ND I 2 2 
1 110-57-6 itrans-1,4-Dichloro-2-butene ND 1 2 2 
1 98-82-8 llsopropylbenzene 1 ND 1 2 2 
1 103-65-1 n-Propylbenzene ND 1 1 ! 21 2 
I 108-67-8 j 1,3,5-TrimethyIbenzene ND 1 2 2 
i 95-63-6 1,2,4-Trimethylbenzene ND ! 2| 2 
i 541-73-1 i 1,3-Dichlorobenzene ND i 2 2 
i 106-46-7 11,4-Dichlorobenzene i ND 1 1 2 2 

95-50-1 11,2-Dichlorobenzene ND 2 2 
67-72-1 jHexachloroethane ND 2 2 
96-12-8 j 1,2-Dibromo-3-chloropropane ND 10 2 
120-82-1 1,2,4-Trichlorobenzene ND 10 2 
91-20-3 Naphthalene ND 10 2 
91-57-6 j2-Methylnaphthalene ND 10 2 

LARGE UNIDENTIFIED PEAK. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200''C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order#: 9910031-05OB 
— ll 

Date Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ Test Name: BNA- Water 
Date Analyzed: 11/1/1999 by GRINWISS Sample ID: MW-B 

i 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
i 

REPORTING i DILUTION 
1 LIMIT i FACTOR | 

62-75-9 N-Nitrosodimethylamine ND 1 56| 10 
108-95-2 Phenol j 210 i • no! 10 
111-44-4 Bis(2-chloroethyl)ether ND ! ii'i 10 
95-57-8 ;2-Chlorophenol ND llOj 10 
541-73-1 ;l,3-Dichlorobenzene j ND 1 llj 10! 
106-46-7 :1,4-Dichlorobenzene ND 1 1 llj lOj 
95-50-1 :l,2-Dichlorobenzene ND 1 11 10 
95-48-7 i2-Methylphenol (o-cresol) 110 110 10 
108-60-1 :Bis(2-chloroisopropyl)ether j ND 11 10! 
108394,106445 •3/4-Methylphenol (m/p-cresol) j 430! | 220 10| 
621-64-7 iN-Nitrosodi-n-propylamine | ND 221 10| 
67-72-1 iHexachloroethane ND 1 11 lOj 
98-95-3 iNitrobenzene ND 1 22 10 

1 78-59-1 ilsophorone ND 11 10 
88-75-5 2-Nitrophenol ND 110 10 
105-67-9 2,4-Dimethylphenol 120 110 10 
111-91-1 Bis(2-chloroethoxy)methane ND 22 10 
120-83-2 2,4-Dichlorophenol 22 T 110 10 
120-82-1 1,2,4-Trichlorobenzene ND 22 10 
91-20-3 Naphthalene 270 11 10 
87-68-3 Hexachlorobutadiene ND 22 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
91-57-6 2-Methybaphthalene 83 56 10 
77-47-4 Hexachlorocyclopentadiene ND 110 10 
88-06-2 2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
91-58-7 2-Chloronaphthalene ND 22 10 
88-74-4 2-Nitroaniline ND 220 10 
208-96-8 Acenaphthylene 130 \ 11 10 
131-11-3 Dimethyl phthalate ND 22 10 
606-20-2 2,6-Dinitrotoluene ND 56 10 
99-09-2 3-Nitroaniline ND 220 10 
83-32-9 Acenaphthene 16 11 10 
51-28-5 2,4-Dinitrophenol ND 560 10 
132-64-9 Dibenzofuran 60 56 10 
100-02-7 4-Nitrophenol ND 560 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

, CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACrOR 

121-14-2 2,4-Dinitrotoluene ND 56 10 
86-73-7 Fluorene ND 11 10 
84-66-2 Diethyl phthalate 100 11 10 
100-01-6 4-Nitroaniline ND 220 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 560 10 
7005-72-3 4-Chlorophenyl phenylether ND 1 11 1 10 
156-10-5 N-Nitrosodiphenylamine ND 1 

I 22 1 10 
103-33-3 Azobenzene ND 1 • 22 i 10 
101-55-3 4-Bromophenyl phenylether ND 1 1 22 

1 lOi 
118-74-1 Hexachlorobenzene ND 1 j 1 22 10 
87-86-5 Pentachlorophenol 82 1 T 1 560 10 

1 85-01-8 iPhenanthrene 1 330! ! ! 11 10 
1 120-12-7 Anthracene 1 iioj 11 10 
1 86-74-8 Carbazole j 140| ! 110 10 

84-74-2 |Di-n-butyl phthalate i ND ! lOj 
1 206-44-0 Fluoranthene 

1 _ 1 • 2401 1 11 10 
1 129-00-0 iPyrene 1 130| 11 10 

85-68-7 Butyl benzyl phthalate ND 1 11 10 
56-55-3 Benz(a)anthracene 66 1 10 
218-01-9 Chrysene 55 11 10 
117-81-7 Bis(2-ethylhexyl)phthalate ND 22 10 
117-84-0 Di-n-octyl phthalate ND 22 10 
205-99-2 Benzo(b)fIuoranthene 51 22 10 
207-08-9 Benzo(k)fluoranthene 59 22 10 
50-32-8 Benzo(a)pyrene 42 22 10 
193-39-5 lndeno( 1,2,3-cd)pyrene ND 22 10 
53-70-3 Dibenz(a,h)anthracene ND 22 10 
191-24-2 

1 
Benzo(g,h,i)perylene ND 22 10 

ND = not detected at the specified reporting limit. 
MM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9910031-05ON 

bate Collected: 
Date Extracted: 
Date Analyzed: 

10/6/1999 
10/7/1999 by 4347, MJ 
10/22/1999 by bronsonj 

Test Code: 
Test Name: 
Sample ID: 

SC3 
Scan 3 - Water 
MW-B 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

1 

DILUTION 
FACTOR 

67-72-1 Hexachloroethane ND i 0.180| 8.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.180 1 8-Oi 
120-82-1 1,2,4-Trichlorobenzene ND 1 

1 0.180 8.0 
87-61-6 1,2,3-Trichlorobenzene ND 1 

1 0.180 8.0 
87-68-3 Hexachiorobutadiene ND 1 0.180 8.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND j 0.180 8.0 
77-47-4 Hexachlbrocyclopentadiene ND 1 0.180 8.0 
91-58-7 2-Chloronaphthalene ND 

O
 

00 00 
1 

634-66-2 1,2,3,4-Tetrachlorobenzene ND ! 1 0.180 8.0j 
608-93-5 Pentachlorobenzene ND i 0.180 8.0i 
319-84-6 a-BHC ND 1 0.180 8.0 
118-74-1 Hexachlorobenzene ND 0.180 8.0 
319-85-7 b-BHC ND 0.180 8.0 

1 58-89-9 Ig-BHC (lindane) 1 ND 0.180 8.0 
82-68-8 Pentachloronitrobenzene ND 0.180 8.0 
319-86-8 d-BHC ND 0.180 8.0 
76-44-8 Heptachlor ND 0.180 8.0 
309-00-2 Aldrin ND 0.180 8.0 
1024-57-3 Heptachlor epoxide ND 0.180 8.0 
5103-74-2 1 g-Chlordane ND 0.180 8.0 

1 959-98-8 Endosulfan I ND 0.180 8.0 
5103-71-9 a-Chlordane ND 0.180 8.0 
72-55-9 4,4'-DDE ND 0.180 8.0 
72-20-8 Endrin ND 0.180 8.0 
60-57-1 Dieidrin ND 0.180 8.0 

1 72-54-8 i4,4'-DDD ND 0.449 8.0 
50-29-3 4,4'-DDT. ND 1.01 45.0 
87-82-1 Hexabromobenzene ND 0.180 8.0 
72-43-5 Methoxychlor ND 0.449 8.0 
2385-85-5 Mirex ND 0.180 8.0 
53469-21-9 Aroclor 1242 (PCB) ND 2.25 10.0 
11097-69-1 Aroclor 1254 (PCB) 98.0 J 2.25 10.0 
11096-82-5 Aroclor 1260 (PCB) 31.0 J 2.25 10.0 
12674-11-2 Aroclor 1016 (PCB) ND 2.25 10.0 
11104-28-2 Aroclor 1221 (PCB) ND 2.25 10.0 
11141-16-5 Aroclor 1232 (PCB) ND 2.25 10.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

. CAS # COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroc|orl248 (RGB) 180 J 2.25 10.0 
37324-23-5 Arocior 1262 (RGB) ND 2.25 10.0 
11100-14-4 Arocior 1268 (RGB) ND 2.25 10.0 
59080-40-9 :BP-6 (PBB) ND 0.449 8.0 

! 8001-35-2 
1 

•Toxaphene ND j 0.90 8.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE RGBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-05POX 

Date Collected: 10/6/1999 Test Code: WPS 
Test Name; 8260 Plus - Water 

Date Analyzed: 10/9/1999 by WORM Sample ID: MW-B 

' RESULTS 1 

CAS# COMPOUND ug/L REMARK REPORTING DILUTION 
. LIMIT FACIOR 

75-71-8 Dichlorodifluoromethane ND 1 250| 50; 
74-87-3 Chloromethane ND 1 ' 250; 50| 
75-01-4 Vinyl chloride ND ! 1 250i 50: 
74-83-9 Bromomethane ND ! j 250 50; 
75-00-3 Chloroethane ND 1 250| 50| 
75-69-4 T richlorofluoromethane ND • 250 50i 
67-64-1 2-Propanone (Acetone) 5300| J j 1200| 50 
60-29-7 Diethyl ether ND 1 500 50 
75-35-4 1,1-Dichloroethene ND 50i 50; 
74-88-4 Methyl iodide ND 50! 50; 
107-13-1 Acrylonitrile ND 1 250j 50! 
75-09-2 Methylene chloride 5300 250 50 
75-15-0 Carbon disulfide ND ! 250 50 
156-60-5 trans-1,2-Dichloroethene ND 1 50 50j 
1634-04-4 Methyltertbutylether (MTBE) ND 250 50 
75-34-3 1,1-Dichloroethane ND 50 50 
78-93-3 2-Butanone (MEK) ND 250 50 
156-59-2 cis-1,2-Dichloroethene ND 50 50 
67-66-3 Chloroform ND 50 50 
74-97-5 Bromochloromethane ND 50 50 
71-55-6 1,1,1 -T richloroethane ND 50 50 
107-06-2 1,2-Dichloroethane ND 50 50 
71-43-2 j Benzene 66 50 50 
56-23-5 Carbon tetrachloride ND 50 50 
78-87-5 1,2-Dichloropropane ND 50 50 
79-01-6 Trichloroethene ND 50 50 
74-95-3 Dibromomethane ND 50 50 
75-27-4 Bromodichloromethane ND 50 50 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 250 50 
10061-01-5 cis-1,3-Dichloropropene ND 50 50 
10061-02-6 trans-1,3-Dichloropropene ND 50 50 
108-88-3 Toluene 59 50 50 
79-00-5 1,1,2-Trichloroethane ND 50 50 
591-78-6 2-Hexanone ND 250 50 
124-48-1 Dibromochloromethane ND 50 50 
106-93-4 1,2-Dibromoethane ND 50 50 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

. CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 50 50 
108-90-7 Chlorobenzene ND 50 50 
630-20-6 1,1,1,2-Tetrachloroethane ND 50 50 
100-41-4 Ethylbenzene 52 50 50 
108383,106423 m & p-Xylene 64 T 100 50 
75-25-2 Bromoform ND 1 50 50 
100-42-5 Styrene ND 1 50 i 50 
95-47-6 o-Xylene 601 50 j 50 
79-34-5 : 1,1,2,2-Tetrachloroethane ND i 50 j 50 
96-18-4 i 1,2,3-Trichloropropane ND j ! 1 1 1 50 50 
110-57-6 |trans-1,4-Dichloro-2-butene ND j 50 50 

1 98-82-8 Isopropylbenzene 1 ND i 50 50 
i 103-65-1 ;n-Propylbenzene 1 ND i 50 50 

108-67-8 1,3,5-Trimethylbenzene ND 1 50 50 
95-63-6 11,2,4-T rimethy Ibenzene ' 1 70 50 50 

1 541-73-1 11,3-Dichlorobenzene ND 50 50 
1 106-46-7 i 1,4-Dichlorobenzene ND 1 50 i 50 
i 95-50-1 j 1,2-Dichlorobenzene ND 50 50 

67-72-1 iHexachloroethane ND 50 50 
96-12-8 1,2-Dibromo-3-chloropropane ND 250 50 
120-82-1 1,2,4-Trichlorobenzene ND 250 50 
91-20-3 Naphthalene 1500 250 50 
91-57-6 2-Methylnaphthalene 530 J 250 50 

UNIDENTIFIED PEAKS. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-06OB 

bate Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ Test Name: BNA - Water 
Date Analyzed: 11/1/1999 by GRINWISS Sample ID: MW-C 

CAS# COMPOUND 
j 

RESULTS 
ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
62-75-9 N-Nitrosodimethylamine ND 1 57i 10( 
108-95-2 Phenol | 130| llOj 10| 
111-44-4 Bis(2-chloroethyl)ether ND I 11 10 
95-57-8 2-Chlorophenol ND j 110 10 
541-73-1 ,1,3-Dichlorobenzene ND 1 1 11 10 
106-46-7 11,4-Dichlorobenzene ND 1 11| 10 
95-50-1 ;l,2-Dichlorobenzene ND i 1 11 10 
95-48-7 i2-Methylphenol (o-cresol) 85] T 1 110| 10 
108-60-1 iBis(2-chloroisopropyl)ether ND i 1 ii| lo; 
108394,106445 |3/4-Methylphenol (m/p-cresol) 270| 1 230i lOj 
621-64-7 |N-Nitrosodi-n-propylamine ND i j 23| 101 
67-72-1 [Hexachloroethane ND ! 11 10 
98-95-3 (Nitrobenzene ND 23 10 
78-59-1 (Isophorone ND 11 10 
88-75-5 |2-Nitrophenol ND 110 10 
105-67-9 |2,4-Dimethylphenol ND 110 10 
111-91-1 Bis(2-chloroethoxy)methane ND 23 10 
120-83-2 j2,4-Dichlorophenol ND 110 10 
120-82-1 1,2,4-Trichlorobenzene ND 23 10 
91-20-3 (Naphthalene 88 11 10 
87-68-3 iHexachlorobutadiene 

1 
ND 23 10 

59-50-7 4-Chloro-3-methylphenol ND 110 10 
91-57-6 2-Methylnaphthalene 25 T 57 10 
77-47-4 Hexachlorocyclopentadiene ND 110 10 
88-06-2 !2,4,6-Trichlorophenol ND 110 10 
95-95-4 i2,4,5-Trichlorophenol ND 110 10 
91-58-7 2-Chloronaphthalene ND 23 10 
88-74-4 2-Nitroaniline ND 230 10 
208-96-8 Acenaphthylene 42 11 10 
131-11-3 Dimethyl phthaiate ND 23 10 
606-20-2 2,6-DinitrotoIuene ND 57 10 
99-09-2 3-Nitroaniline ND 230 10 
83-32-9 Acenaphthene ND 11 10 
51-28-5 2,4-Dinitrophenol ND 570 10 
132-64-9 Dibenzofiiran 22 T 57 10 
100-02-7 4-Nitrophenol ND 570 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

. CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-Dinitrotoluene ND 57 10 
86-73-7 Fluorene 37 11 10 
84-66-2 Diethyl phthalate ND 11 10 
100-01-6 |4-Nitroaniline ND 230 10 
534-52-1 |2-Methyl-4,6-dinitrophenol ND 570 10 
7005-72-3 !4-Chlorophenyl phenylether j ND j | 11| 10 
156-10-5 N-Nitrosodiphenylamine j ND 1 231 10 
103-33-3 lAzobenzene | ND 1 23| 10| 
101 -55-3 4-Bromophenyl phenylether ND 1 j 231 10| 
118-74-1 Hexachlorobenzene ND 1 1 23 10 
87-86-5 Pentachlorophenol 61 T 570 10 

i 85-01-8 jPhenanthrene 1201 11 10 
I 120-12-7 Anthracene 27 11 10 

86-74-8 Carbazole ND 110 10 
i 84-74-2 Di-n-butyl phthalate ND 11! lOi 
i 206-44-0 Fluoranthene j ' 88 ! 11 10 
i 129-00-0 Pyrene 54 11 10 
1 85-68-7 jButyl benzyl phthalate ND 11| 10 

56-55-3 Benz(a)anthracene ND 11 10 
218-01-9 Chrysene ND 11 10 
117-81-7 Bis(2-ethylhexyl)phthalate ND 23 10 
117-84-0 Di-n-octyl phthalate ND 23 10 
205-99-2 Benzo(b)fluoranthene 19 T 23 10 
207-08-9 Benzo(k)f1uoranthene 19 T 23 10 
50-32-8 Benzo(a)pyrene 20 T 23 10 
193-39-5 Indeno( 1,2,3-cd)pyrene ND 23 10 
53-70-3 Dibenz(a,h)anthracene ND 23 10 
191-24-2 Benzo(g,h,i)perylene ND 23 10 

ND = not detected at the specified reporting limit 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-06ON 

i Date Collected: 
Date Extracted: 
Date Analyzed: 

1 

i 

10/6/1999 
10/7/1999 by 4347, MJ 
10/22/1999 by bronsonj 

Test Code: 
Test Name: 
Sample ID: 

SC3 
Scan 3 - Water 
MW-C 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 

! 

REPORTING 
LIMIT 

i 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND i 

1 1 0.089 4.01 
108-70-3 1,3,5-Trichlorobenzene ND i 0.089 i 4'.0i 
120-82-1 1,2,4-Trichlorobenzene ND 1 1 0.089 4.o; 
87-61-6 1,2,3-Trichlorobenzene ND 1 0.089 4.0i 
87-68-3 Hexachlorobutadiene ND 1 1 0.089 4.01 
95-94-3 1,2,4,5-Tetrachlorobenzene ND i 0.089 4.0; 
77-47-4 Hexachlorocyclopentadiene ND i 0.089 4.0i 
91-58-7 2-Chloronaphthalene ND 1 0.89 4.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.089 4.0; 
608-93-5 Pentachlorobenzene 0.220 i 1 i 0.089 1 4.01 
319-84-6 a-BHC ND 1 ! 0.0891 4.o: 
118-74-1 Hexachlorobenzene ND 1 0.089 4.0; 
319-85-7 |b-BHC 1 ND 0.089 4.0; 
58-89-9 |g-BHC (lindane) ND 1 0.089 4.0 
82-68-8 Pentachloronitrobenzene ND 0.089 4.0 
319-86-8 d-BHC ND 0.089 4.0 
76-44-8 Heptachlor ND 0.089 4.0 
309-00-2 Aldrin ND 0.089 4.0 
1024-57-3 Heptachlor epoxide ND 0.089 4.0 
5103-74-2 g-Chlordane ND 0.089 4.0 
959-98-8 Endosulfan I ND 0.089 4.0 
5103-71-9 a-Chlordane ND 0.089 4.0 
72-55-9 4,4'-DDE ND 0.089 4.0 
72-20-8 Endrin ND 0.089 4.0 
60-57-1 Dieldrin ND 0.089 4.0 
72-54-8 4,4'-DDD ND 0.223 4.0 
50-29-3 4,4'-DDT ND 0:089 4.0 
87-82-1 Hexabromobenzene ND 0:089 4.0 
72-43-5 Methoxychlor ND 0.223 4.0 
2385-85-5 Mirex ND 0:089 4.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.89 4.0 
11097-69-1 Aroclor 1254 (PCB) 13.0 J 0.89 4.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.89 4.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.89 4.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.89 4.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.89 4.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

. CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) 27.0 J 0.89 4.0 
37324-23-5 i Aroclor 1262 (PCB) ND 0.89 4.0 
11100-14-4 1 Aroclor 1268 (PCB) ND 0.89 4.0 
59080-40-9 ;BP-6 (PBB) ND 0.223 4.0 
8001-35-2 •Toxaphene [ ND 0.45 4.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #; 9910031-06POX 

Date Collected: 10/6/1999 

Date Analyzed: 10/9/1999 by WORM 

Test Code: 
Test Name: 
Sample ID: 

WPS 
8260 Plus-Water 
MW-C 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR i 

75-71-8 Dichlorodifluoromethane ND 500 lOOj 
74-87-3 Chloromethane ND 1 1 . 500{ lOOi 
75-01-4 Vinyl chloride ND j O

 
o

 100 
74-83-9 Bromomethane ND 1 

O
 

o
 ' 100 

75-00-3 Chloroethane ND 

o
 

o
 100 

75-69-4 Trichlorofluoromethane ND O
 

o
 

100 
67-64-1 2-Propanone (Acetone) 5700 J i 2500 100 
60-29-7 - Diethyl ether ND 1 1000 100 
75-35-4 1,1-Dichloroethene ND j 

o
" o

 

74-88-4 Methyl iodide ND 1 100| 100| 
107-13-1 Acrylonitriie ND 1 500j 100, 
75-09-2 Methylene chloride 4200 i 500 100 
75-15-0 Carbon disulfide ND 1 1 1 ; o

 
o
 

100 
1 156-60-5 1 trans-1,2-Dichloroethene j ND 1 100 100 

1634-04-4 Methyltertbutylether (MTBE) ND 500 100 
75-34-3 1,1-Dichloroethane ND 100 100 
78-93-3 2-Butanone (MEK) ND 500 100 
156-59-2 cis-1,2-Dichloroethene ND 100 100 
67-66-3 Chloroform ND 100 100 
74-97-5 iBromochloromethane ND 100 100 
71-55-6 1,1,1-Trichloroethane ND 100 100 
107-06-2 1,2-Dichloroethane ND 100 100 
71-43-2 Benzene ND 1 100 100 
56-23-5 Carbon tetrachloride ND ' 100 100 
78-87-5 1,2-Dichloropropane ND 1 100 100 
79-01-6 Trichloroethene ND 1 100 100 
74-95-3 Dibromomethane ND 100 100 
75-27-4 Bromodichloromethane ND 100 100 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 500 100 
10061-01-5 cis-1,3-Dichloropropene ND 100 100 
10061-02-6 trans-1,3-Dichloropropene ND 100 100 
108-88-3 Toluene ND 100 100 
79-00-5 1,1,2-Trichloroethane ND 100 100 
591-78-6 2-Hexanone ND 500 100 
124-48-1 Dibromochloromethane ND 100 100 
106-93-4 1,2-Dibromoethane ND 100 100 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

, CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 100 100 
108-90-7 Chlorobenzene ND 100 100 
630-20-6 1,1,1,2-Tetrachloroethane ND 100 100 
100-41-4 Ethylbenzene ND 100 100 
108383,106423 m & p-Xylene ND 200 100 
75-25-2 Bromoform ND 100 100 
100-42-5 Styrene ND 100 100 
95-47-6 o-Xylene ND i 100 i 100 
79-34-5 : 1,1,2,2-Tetrachloroethane ND 1 100 100 
96-18-4' 1,2,3-Trichloropropane ND 100 100 
110-57-6 ; trans-1,4-Dichloro-2-butene ND 100 100 
98-82-8 Isopropylbenzene ND 100 100 

i 103-65-1 n-Propylbenzene ND 100 1 100 
108-67-8 1,3,5-Trimethylbenzene ND 100 100 
95-63-6 1,2,4-Trimethylbenzene ND i 

1 
100 100 

541-73-1 1,3-Dichlorobenzene ND 100 100 
106-46-7 1,4-Dichlorobenzene ND 100 100 
95-50-1 11,2-Dichlorobenzene ND 1 100 100 
67-72-1 Hexachloroethane ND 100 100 
96-12-8 j 1,2-Dibromo-3-chloropropane ND 500 100 
120-82-1 1,2,4-Trichlorobenzene ND 500 100 
91-20-3 Naphthalene 980 500 100 
91-57-6 2-Methylnaphthalene ND 500 100 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORA TOR Y 
ANALYTICAL REPORT 

Work Order #: 9910031-07OB 

Date Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ Test Name: BNA - Water 
Date Analyzed: 10/25/1999 by GRINWIS Sample ID: MW-I 

i 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

62-75-9 N-Nitrosodimethylamine ND 1 
108-95-2 iPhenol ND i 11 1 
111-44-4 :Bis(2-chloroethyl)ether j ND 1.1{ 1 
95-57-8 2-Chlorophenol ND 1 

I 

541-73-1 1,3-Dichlorobenzene j ND 1 
106-46-7 1,4-Dichlorobenzene | ND 1 
95-50-1 ;l,2-Dichlorobenzene ND j 
95-48-7 |2-Methylphenol (o-cresol) ND 
108-60-1 |Bis(2-chloroisopropyl)ether ND 1 i; 
108394,106445 i3/4-Methylphenol (m/p-cresol) ND . 1 li 
621-64-7 ;N-Nitrosodi-n-propylamine ND 1 ii ; 
67-72-1 iHexachloroethane ND 
98-95-3 Nitrobenzene ND 
78-59-1 jlsophorone ND 1 
88-75-5 2-Nitrophenol ND 1 
105-67-9 2,4-Dimethylphenol ND 1 
111-91-1 Bis(2-chloroethoxy)methane ND 1 
120-83-2 2,4-Dichlorophenol ND 1 
120-82-1 1,2,4-Trichlorobenzene ND 1 
91-20-3 Naphthalene ND 1 
87-68-3 Hexachiorobutadiene ND 1 
59-50-7 4-Chloro-3-methylphenol ND 1 
91-57-6 2-Methylnaphthalene ND 
77-47-4 Hexachlorocyclopentadiene ND 1 
88-06-2 2,4,6-Trichlorophenol ND 
95-95-4 2,4,5-Trichlorophenol ND 
91-58-7 2-Chloronaphthalene ND 1 
88-74-4 2-Nitroaniline ND 1 
208-96-8 Acenaphthylene 2.5 
131-11-3 Dimethyl phthalate ND 
606-20-2 2,6-Dinitrotoluene ND 
99-09-2 3-Nitroaniline ND 
83-32-9 Acenaphthene ND 1 
51-28-5 2,4-Dinitrophenol ND 
132-64-9 Dibenzofiiran ND 
100-02-7 4-Nitrophenol ND 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

RESULTS 
CAS# COMPOUND ug/L REMARK REPORTING DILUTION 

LIMIT FACIOR 
121-14-2 2,4-Dinitrotoluene ND 5.7 1 
86-73-7 Fliiorene 2.8 1.1 1 
84-66-2 Diethyl phthalate ND 1.1 
100-01-6 4-Nitroaniline ND 1 23 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND i 57 1 
7005-72-3 4-Chlorophenyl phenylether ND l.lj 1 
156-10-5 N-Nitrosodiphenylamine ND 2.3 1 
103-33-3 Azobenzene ND 1 1 • 2.3, 1 
101-55-3 4-Bromophenyl phenylether ND j 2.3 1 
118-74-1 Hexachlorobenzene ND 1 1 2.3| ll 
87-86-5 Pentachlorophenol ND 57 1 

I 85-01-8 Phenanthrene 10 1.1 1 
1 120-12-7 jAnthracene j ND 1.1 1 
1 86-74-8 Carbazole ND 1 >> 1 
i 84-74-2 Di-n^butyl phthalate i ND i 1 11 1| 
1 206-44-0 Fluoranthene • 12 ! 11 i! 

I 

I 129-00-0 Pyrene i 7.4 i i-i| i| 
85-68-7 Butyl benzyl phthalate j ND 1 1-1 1 
56-55-3 Benz(a)anthracene ND 1.1 1 
218-01-9 Chrysene 4.7 1 11 1 
117-81-7 Bis(2-ethylhexyl)phthalate 66 2.3, 1 
117-84-0 Di-n-octyl phthalate ND 2.3 1 
205-99-2 Benzo(b)fluoranthene 5.2 2.3 1 
207-08-9 Benzo(k)fluoranthene ND 2.3 1 
50-32-8 Benzo(a)pyrene 4.8 2.3 I 
193-39-5 Indeno(l ,2,3-cd)pyrene ND 2.3 1 
53-70-3 Dibenz(a,h)anthracene ND 2.3 1 
191-24-2 |Benzo(g,h,i)perylene ND 2.3 1 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #\ 9910031-07POX 

Date Collected: 10/6/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/9/1999 by WORM Sample ID: MW-1 

• 
CAS# COMPOUND 

RESULTS 
ug/L REMARK 

1 
REPORTING 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 501 101 
74-87-3 Chloromethane ND ! ] • 50 lOj 
75-01-4 Vinyl chloride i ND i 50 10: 
74-83-9 Bromomethane | ND ! 50 lOl 
75-00-3 Chloroethane ND 1 1 50 10 
75-69-4 iTrichlorofluoromethane 

O
 

Q
 lot 

67-64-1 i2-Propanone (Acetone) 1900| J 250 10 
i 60-29-7 iDiethyl ether ND 100 10 

75-35-4 jl,l-Dichloroethene ND 1 1 lOl 10 
I 74-88-4 ;Methyl iodide ND j lOj 10 
; 107-13-1 |Acrylonitrile ND 1 50| lOj 

75-09-2 [Methylene chloride ND 50j lo; 
j 75-15-0 Carbon disulfide ND 50 10 
j 156-60-5 itrans-l,2-Dichloroethene ND 10| 10 

1634-04-4 Methyltertbutylether (MTBE) ND 50 10 
75-34-3 1,1-Dichloroethane ND 10 10 
78-93-3 2-Butanone (MEK) ND 50 10 
156-59-2 cis-1,2-Dichloroethene ND 10 10 
67-66-3 Chloroform ND 10 10 
74-97-5 Bromochloromethane ND 10 10 
71-55-6 1,1,1-Trichloroethane ND 10 10 
107-06-2 jl,2-Dichloroethane ND 10 10 
71-43-2 Benzene ND 10 10 
56-23-5 Carbon tetrachloride ND 10 10 
78-87-5 1,2-Dichloropropane ND 10 10 
79-01-6 Trichloroethene ND 10 10 
74-95-3 Dibromomethane ND 10 10 
75-27-4 Bromodichloromethane ND 10 10 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 50 10 
10061-01-5 cis-1,3-Dichloropropene ND 10 10 
10061-02-6 trans-1,3-Dichloropropene ND 10 10 
108-88-3 Toluene ND 10 10 
79-00-5 1,1,2-Trichloroethane ND 10 10 
591-78-6 2-Hexanone ND 50 10 
124-48-1 Dibromochloromethane ND 10 10 
106-93-4 1,2-Dibromoethane ND - 10 10 

Workorder 9910031, Page 41 of 42 
Printed n/16/99 4:31 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANAL YTICAL REPORT 

CAS# 
. 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachioroethene ND 10 10 
108-90-7 Chlorobenzene ND 10 10 
630-20-6 1,1,1,2-Tetrachloroethane ND 10 10 
100-41-4 Ethylbenzene ND 10 10 
108383,106423 m & p-Xylene ND 20 10 
75-25-2 Bromoform ND 1 10 10 
100-42-5 Styrene ND i 10 10 
95-47-6 o-Xylene ND 1 ' lOi i 10 

i 79-34-5 j 1,1,2,2-T etrachloroethane 1 ND j 1 i 10 10 
; 96-18-4 i 1,2,3-T richloropropane 1 ^ ND j 1 ! lOj 10 
i 110-57-6 trans-1,4-Dichloro-2-butene ND 10 10 

98-82-8 llsopropylbenzene 1 ND i 10 i 10 
j 103-65-1 In-Propylbenzene ND 1 10] 10 
1 108-67-8 
1 

; 1,3,5-Trimethylbenzene ND i 1 10] ! 10 
1 95-63-6 1,2,4-Trimethylbenzene ND 1 10 10 
! 541-73-1 1,3-Dichlorobenzene ND • 1 10 10 
1 106-46-7 ' 1,4-Dichlorobenzene ND lOi 10 
! 95-50-1 
t 

1,2-bichlorobenzene ND 1 1 
I 1 10 10 

67-72-1 iHexachloroethane ND 10 10 
1 96-12-8 11,2-Dibromo-3-chloropropane ND 50 10 

120-82-1 1,2,4-Trichlorobenzene ND 50 10 
91-20-3 Naphthalene ND 50 10 
91-57-6 2-Methylnaphthalene ND 50 10 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MICHIGAN PROCEDURE NO: PD-13 
DEPARTMENT OF 
ENVIRONMENTAL QUALITY LABORATORY SERVICES SECTION DATE REV.:11/99 

SUBJECT: Laboratory Result Remark Codes 

EFFECTIVE DATE: October 1999 

A value reported is the mean of two or more determinations. 

C value calculated from other independent parameters. 

J estimated value or value not accurate. 

K actual value is known to be less than the value given, i.e. substance, if present, 

is below detection limit. 

L actual value is known to be greater than the value given. 

T value reported is less than criteria of detection. 

W value observed Is less than lowest value reportable under "F code. 

DL sample analyzed using a dilution(s). 

DM dilution required due to matrix problems. 

NT recommended laboratory holding time was exceeded before analysis. 

LH Q. 0. indicated possible low recovery. Actual level may be higher, 

LL 0. 0. indicated possible high recovery Actual level may be lower. 

MM analytical method or matrix is not within SOP of this laboratory. 

NC no confirmation by a second technique. 

NH non-homogeneous sample made analysis of a representative sample 

questionable. 

PI possible interference may have affected the accuracy of the laboratory result. 

QC quality control problems exists. 

RB Reagent Blank. The level of reagent blank contamination is reported in the 

comment column and may be subtracted from the analyte value by the user. 

ST recommended sample collection/preservation technique not used 

ACC laboratory accident resulted in no obtainable value. 

FCN free cyanide was not analyzed due to low level of total cyanide. 

INT interference encountered during analysis resulted in no obtainable value. 

1ST Improper sample collection/preservation. Sample not suitable for analysis. 

NAV requested analysis not available. 

QNS quantity not sufficient to perform requested analysis 

SIR settleable residue was not analyzed due to low suspended solids. 

Approved by: 

Bob Avery, Lab Director ^ Date 



DHFflfr 
MICHIGAN DEPT. OF NATURAL RESOURCES 

ENVIRONMENTAL LABORATORY 
ANALYSIS REQUEST SHEET 

Ac-vd'C^ 

STRlk = WATER 
SAFETY WARNING 

YESVNO-INFO ON BACK \ YESV 
LAB .1 IVC.V,CIVCL/ unic. 

ORDER # C)^I PRIORITY "TT AT LAB BY DH TIME^/7./ ?^ J2_PN 
RECEIVED sAN 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE \\^ N C W FOR QUESTIONS T?> . <> ^ 5"=^ - I ^ 

LOCATION COLLECTED 
SAMPLED - (S \VJ \'^BY 'ELL 

DELIVj 
BY £ri±_ 

ACCEPT "HT" CODE 
YES / NO 

INDEX PCA 

SAMPLE REMARKS: 

SEND RESULTS AT ADDRESS 
TO ATTENTION OF "K (if different 

than above 
office) PROJECT 

Mt=^e;.\ DO 
PH 

_OCL 

SAMPLE 
NUMBER 

FIELD ID OR DESCRIPTION SAI^LE C 
YY/MM/DD 

:OLLbCitU 
HH:MM SAMPLE INFORMATION 

01 /U^' s (Llv /A ^ IpGcieSfvlt 

02 Xt w-i> to 10 
03 U«J '£ 16^0 ,ori-U " 
04 tA W- H iXH> 
05 B Wlo -

GENERAL CHEMISTRY ORGANIC INORGANIC 
DO Diss C^gen 1 2 3 4 5 

GN NOj. O-Phos I 2 3 4 5 
Residue SS I 2 3 4 5 
Residue TDS J 2 3 4 5 

I 2 3 4 5 
BOD Tot 5 day I 2 3 4 5 
BOD Carb 5 day 1 2 3 4 5 

1 2 3 4 5 

VOLATILES 
POV (BTEX bnIy) 1 2 3 4 5 

624/8260 1 2 3 4 5 

MA Total Metals 1 2 3 4 5 
MAD Diss-Field Filtered 1 2 3 4 5 
MD • Diss-Lab Filtered 1 2 3 4 5 

^24/8260 plus"^) 0 2 3 4 5 ) 
(LlbiaiY iiearch) 1 2 3 4 5 ') 

^-EESI^PCB 
ON <^8/612 (Sc 3^' 02 3 4 5; 

PCB (only) 1 2 3 4 5 

1 2 3 4 5 

GA COD 
TOG • 
NO, + NOj. NH, 
KJEL N.TotF 

12 3 4 5 
1 2 3 4 5 
12 3 4 5 
1 2 5 4,5 
1 2 3 4 5 

^ BASENEUTRALS 
1 2 3 4 5 
1 2 3 4 5 

Detection Limit 
Cd Cr Cu Ni Pb Zn 

' Fe Co Li Mn' 
A1 ^ Be Mo V Ti 
BSt 
MICH TEN 

High Low 
1 2 3 4 5 
1 2 2^5 
1 2 3 4 5 
1 2 3 4 5 

("1 2 3 4 5 
(As,Ua,Ld.Cr.Cu. Pb. Hg. Se. Ag. Zn) 

OLS 
1 2 3 4 5 

SPECIAL REQUESTS 
GG Phenolic: 1 2 3 4 5 
GP Phcnollcs(NPDES) 1 2 3 4 5 

2 3 4 5) 
3 4 5) 

^w/vwvo\rv \ 'J VNTN ^ 2 3 4 5J 
' yi 2 3 4 5 J 

Ca Mg Na K • 
As-Arsenic 
Ag - Silver 

Mercujy^^ 
Se - Selenium , 
Sb - Antimony 
TlThallium 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

(12345 
1 2 3 4 5 
1 2 3 4 5 

- 1 2 3 4 5 

R777F MN pH, Conductance 
. CI. SO.. Total Alk 

Hca-co, ^ 
<5LV T / l 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

GG Oil & Grease 1 2 3 4 5 



SAMPLE ILAZARD INFORMATION 
FOR EMPLOYEE SAFETY 

1 

If you circled yes on the front side of this form indicating a safety warning, please 
complete the information below: 

1. Type of Samples: 
^ Environmental (surface, groundwater, soil, bonom sediment) 

Waste Water 
Municipal Sludge 
Industrial Sludge 
Landfill Leachate 
Contaminated Soil 
Spill Material 
Waste Drums 
Other, Specify: 

11. VkTiich of the following reasons causes you to think these samples are potentially ha22rdous? 
V/ Site Use History 

Site Inspections 
Critical Materials Repon(s) 
Permit .Applications(s) 
Monthly Operating Reports 
Citizen Complaint -
Previous Analyses (results pending) 

, Previous Analyses (log numbers if known); • ' ' • • . 

Inspection Crew Reaction: 

Other 

111. Indicate the type of potential hazard: 
yj Highly Acidic 

Highly Caustic 
Ignitable 
Toxic 
Bio-Hazard 
Reactive (generates HCN, H2S, etc.) 
Other 

ARE VOLATILE TOXINS KNOWN OR LIKELY TO BE PRESENT IN CONCENTRATIONS OF CONCERN? 
y YES ' - NO 

PLEASE SPECIFY IF KNOWN: ' ^ ^ Oy 

WHAT SPECIAL PRECAUTIONS WERE TAKEN DURING THE COLLECnON OF THESE SAMPLES? 
A V c^\ O \t ^ 



omit 
MIGHIGAN DEPT. OF NATURAL RESOURCES 

ENVIRONMENTAL LABORATORY 
ANALYSIS REQUEST SHEET 

MATRIX = WATER 
*••• SAFETY WARNING ***• 
YESVNO-INFO ON BACK 

LAB 
ORDER# 63/ PRIORITY _2_ AT LAB QY ^QH' TIME/0I 7/^ 7-^ 

AM 
PM 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISIONOR OFFICE FOR QUESTIONS "R . "S ^ - I H 

LOCATION COLLECTED 
SAMPLED ^BY ml 

DELI 
BY 

ACCEPT -HT" CODE 
YES / NO 

INDEX 
4-^cz-g 

PCA 

SEND RESULTS AT ADDRESS 
TO ATTENTION OF (if different 

than above 
office) PROJECT PH 

0 D 
SAMPLE REMARKS: 

SAMPLE 
NUMBER 

FIELD ID OR DESCRIPTION SAMPLE C 
YY/MM/DD 

:OLLECTED 
HH:MM SAMPLE INFORMATION 

01(j>P X/uJ'C fa N-}6 ffi '(0 CLMlJI-eJA 

02 (fl n w-T 
03 

/ ' 

04 

05 - - • - - -• • -
GENERAL CHEMISTRY ORGANIC INORGANIC 
DO Diss Oxygen - 1 2 3 4 5. 

GN NO,, o-Phos 1 2 3 4 5 
Residue SS 1 2 3 4 5 
Residue TDS 4 2 3 4 5 

1 2 3 4 5 
BOD Tot 5 day 1 2 3 4 5 
BOD Carb S day 1 2 3 4 5 

1 2 3 4 5 

- - VOLATILES 
POV (BTEXonly) 12 3 .4.5 

624/8260 1 2 3 4 5 
(^624/8260ph^ 1 2 3 4 5 

(Library SeaFai) 1 2 3 4 5 

• PCB 
"^16X2 (Sc3^' d)2 3 4 5 
'pCB(only) 1 2 3 4 5 

1 2 3 4 5 

GA COD 
TOG 
NO, + NO,. NH, 
KJELN.TotP 

1 2 3 4 5 
1 2 3 4 5 
1 2 3, 4 5 
1 2 3 4,5 
1 2 3 4 5 

^NEUTRALS 
1 2 3 4 5 

riBTScbch) 

MA Total Metals 1 2 3 4 5 
MAD Diss-Field Filtered 1 2 3 4 5 
MD Diss-Lab Filtered 1 2 3 4 5 

Detection Limit High Low 
Cd Cr Cu Ni Pb Zn 1 2 3 4 5 
Fe Co Li Mn 1 2 34,^5 
A1 Ba Be Mo V Ti I 2 3 4 5 

1 2 3 4 5 
MICH TEN 2l3 4 5 
(As.Ba.Cd.Cr.C^ Pb. Hg, Se. Ag. Zn) 

1 2 3 4 5 

iH^OLS 
1 2 3 4 5 

SPECIAL REQUESTS 
GG Phenolics 1 2 3 4 5 
GP Phenolics(NPDES) 1 2 3 4 5 

Ca Mg Na K 
As - Arsenic 
AE-Silver 

CHg^ Mercury^ 
Se - Selenium 
Sb - Antimony 
TI - Thallium 

1 2 3 
I 2 3 
1 2 3 
03 
,12 3 

1 2 3 
1 2 3 

G^talCN' 

t^vvvvw.t> o \ O v\r\ fl 2 
UNA 

3 4 5 
3 4 5 MN pH, Conductance 1 2 3 4 5 

CI. S0„ Total Allc 12 3 4 5 
. HCIl-CO, 1 2 3 4 5 

© nj3 4 5 

OG Oil & Grease 1 2 3 4 5 



SAMPLE HAZARD INFORMATION 

If you circled yes on ihe from side of ihis form indicating a safety warning, please 
complete the information below: 

1. Type of Samples: 
_\/ Environmental (surface, groundwater, soil, bonom sediment) 
' Waste Water 

Municipal Sludge 
Industrial Sludge 
Landtlll Leachate 
Contaminated Soil 
'Spill Material 
Waste Drums 
Other, Specify: 

FOR EMPLOYEE SAFETY . qC|'\u 

11. V^'hich of the following reasons causes you to think these samples are potentially hazardous? 
\/ Site Use History 
/ ' c:,» I : Site Inspections 

Critical Materials Repon(s) 
Permit .Applications(s) 
Monthly Operating Reports 
Citizen Complaint 
Previous Analyses (results pending) 
Previous .Analyses (iog numbers if known): 

Inspection Crew Reaction: " 

Other 

Ml. Indicate the t}'pe of potential hazard: 
y] Highly Acidic 

Highly Caustic 
_lgnitable 
Toxic 
Bio-Hazard 
Reactive (generates HCN, HiS, etc.) 
Other 

.ARE VOLATILE TOXINS KNOWN OR LIKELY TO BE PRESENT IN CONCENTRATIONS OF CONCERN? 
V YES NO ^ ^ . 

PLEASE SPECIFY IF KNOWN: ^ ^ ^ 

WHAT SPECIAL PRECAUTIONS WERE TAKEN DURING THE COLLECTION OF THESE SAMPLES? 
exVoM'g.S -



2J^I HItich CnvhUoatl • Miiskcgoii. MM944^-2673 • I'boiie 616-77.^-5998 • Fax 616-77.5-6537 

RECEIVED ERD S.E. 
Jfialyticcil Ld^mxitories, Inc. 

SEP 2 7 1999 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-05 
Sample ID: MW-I 

Batch ID: BNAD62301W 
% Solids: NA 

FILE 
Met 

Ma' atrix: Walei 
8270 

DL Multiplier: 7.0 
Sample Date: 06/17/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

sml-Volatlle Organic Analytes RESULTS REPORTING LIN 
bis(2-Chloroethyl)ether U 18 ug/L 
1,3-Dichlorobenzene u 18 ug/L 
1,4-Dichlorobenzene u 18 ug/L 
1,2-Dichlorobenzene u 18 ug/L 
Benzyl alcohol u 50 ug/L 
bis(2-Chloroisopropyl)ether u 18 ug/L 
N-Nitroso-dl-n-propylamine u 18 ug/L 
Hexachloroethane u 18 ug/L 
Nitrobenzene u 18 ug/L 
Isophorone u 18 ug/L 
bls{2-Chloroethoxy)methane u 18 ug/L 
1,2,4-T richlorobenzene u 18 ug/L 
Naphthalene u 18 ug/L 
4-Chloroanlline u 20 ug/L 
Hexachloro-1,3-butadiene u 18 ug/L 
2-Methylnaphthalene u 18 ug/L 
Hexachlorocyclopentadiene u 35 ug/L 
2-Chloronaphthalene u 18 ug/L 
2-Nltroanlline u 20 ug/L 
Dimethylphthalate u 18 ug/L 
Acenaphthylene u 18 ug/L 
2,6-Dinitrotoluene u 18 ug/L 
3-Nitroaniline u 20 ug/L 
Acenaphthene u 18 ug/L 
DIbenzofuran u 18 ug/L 
2,4-Dlnltrotoluene u 18 ug/L 
Diethylphthalate u 18 ug/L 
Fluorene u 18 ug/L 
4-Chlorophenyl-phenylether u 18 ug/L 
4-N'itroanlllne u 20 ug/L 
N-Nltrosodiphenylamlne u 18 ug/L 
4-Bromophenyl-phenylether u 18 ug/L 
Hexachlorobenzene u 18 ug/L 
Phenanthrene u 18 ug/L 
Anthracene u 18 ug/L 
Carbazole u 18 ug/L 
Di-n-butylphthalate u 18 ug/L 
Fluoranthene u 18 ug/L 
Pyrene u 18 ug/L 

TRACE ID Suffix Key: DUP-Duplicate MS • Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC • Additional Quality Control Rerun 
Qualifier Key. U - Compound not detected J - Estimated value B - Analyte present in blank E • Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous ran S - Quantified from a subsequent ran * - Results do not meet QC acceptance criteria, see narrative 



Analytical Laboratories, Inc. 
J241 Btack Creek Road • Muskegon, Ml 49444-267} • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-05 
Sample ID: MW-I 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Muitipiier: 7.0 
Sample Date: 06/17/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

Semi-Volatile Organic Anaiytes RESULTS REPORTING LIMITS 
Butylberezylphthalate U 18 ug/L 
Benzo(a)anthracene u 18 ug/L 
Chrysene u 18 ug/L 
3,3'-Dichlorobenzidine u 20 ug/L 
bis(2-Ethylhexyl)phthalate u 18 ug/L 
Di-n-octylphthalate u 18 ug/L 
Benzo(b)fluoranthene u 18 ug/L 
Benzo(k)fluoranthene u 18 ug/L 
Benzo(a)pyrene u 18 ug/L 
lndeno{1,2,3-cd)pyrene u 18 ug/L 
Dibenzo{a,h)anthracene u 18 ug/L 
Benzo(g,h,i)perylene u 18 ug/L 
Surrogates RECOVERY CONTROLLIMITS 
Nitrobenzene'dS 67 % 46- 95 
2-Fluorobiphenyl 66 % 40 - 93 
p-Terphenyl-d14 62 % 54- 116 

TRACE ID Suffix Key: DUP-Duplicate MS • Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Paicent Diflerenca 00 • Additionai Quality Controi Rerun 
Qualifier Key: U > Compound not detected J - Estimated value 6 - Anatyte present In blank E • Exceeded the range of calibration D - Quantified from a dilution 

X • Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

P.O. Box 30270 
Lansing, MI 48909 

Report To: Environmental Response Div. 
38980 7 Mile Road 
Livonia, MI 48152 

Attn: BETHVENS 
Total: $841.53 

Lab Work Order# 9906151 
Work Site ID: BASF - RIVERVIEW 
Matrix: Organic\OiI\CoaI 
Received: 6/21/1999 Reported: 8/I9/I999 
Client: ER SE Number of Samples: 1 

This is an original report: Date: n k 

RECEIVED ERD S.E. MICH. 

AUeSO 1999 

FILE 
COUNTY 

WorkordierS906151, Page 1 of 9 
^ Printed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #; 9906151 -01OL 

Date Collected; 6/18/1999 Test Code; OBN 
Test Name; Base Neutral - Oil 

Date Analyzed; 7/26/1999 by JRS Sample ID; MW-M 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
111-44-4 bis(2-Chloroethyl) ether ND 1000 20 
541-73-1 1,3-Dichlorobenzene ND 1000 20 
106-46-7 1,4-Dichlorobenzene ND 1000 20 
95-50-1 1,2-DichIorobenzene ND 1000 20 
108-60-1 bis(2-Chloroisopropyl) ether ND 1000 20 
621-64-7 N-Nitroso-di-n-propyl amine ND 1000 20 
67-72-1 Hexachloroethane ND 1000 20 
98-95-3 Nitrobenzene ND 1000 20 
78-59-1 Isophorone ND 1000 20 
111-91-1 bis(2-Chloroethoxy) methane ND 1000 20 
120-82-1 1,2,4-Trichlorobenzene ND 1000 20 
91-20-3 Naphthalene ND 1000 20 
87-68-3 Hexachlorobutadiene ND 1000 20 
77-47-4 Hexachlorocyclopentadiene ND 2000 20 
91-58-7 2-Chloronaphthalene ND 1000 20 
131-11-3 Dimethyl phthalate ND 1000 20 
208-96-8 Acenaphthylene ND 1000 20 
606-20-2 2,6-Dinitrotoluene ND 1000 20 
83-32-9 Acenaphthene ND 1000 20 
121-14-2 2,4-Dmitrotoluene ND 1000 20 
86-73-7 Fluorene ND 1000 20 
84-66-2 Diethyl phthalate ND 1000 20 
7005-72-3 4-Chlorodiphenyl ether ND 1000 20 
86-30-6 N-Nitrosodiphenyl amine ND 1000 20 
122-66-7 Azobenzene ND 1000 20 
101-55-3 4-Bromodiphenyl ether ND 1000 20 
118-74-1 Hexachlorobenzene ND 1000 20 
85-01-8 Phenanthrene 120 T 1000 20 
120-12-7 Anthracene ND 1000 20 
84-74-2 Di-n-butyl phthalate ND 1000 20 
206-44-0 Fluoranthene • ND 1000 20 
129-00-0 Pyrene 160 T 1000 20 
85-68-7 Butyl benzyl phthalate ND 1000 20 
56-55-3 Benzo (a) anthracene ND 1000 20 
218-01-9 Chrysene 63 T 1000 20 

Workorder 9906151, Page 2 of 9 
Printed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
117-81-7 bis(2-ethylhexy!) phthalate ND 1000 20 
117-84-0 Di-n-octyl phthalate ND 1000 20 
205-99-2 Benzo (b) fluoranthene ND 1000 20 
207-08-9 Benzo (k) fluoranthene ND 1000 20 
50-32-8 Benzo (a) pyrene ND 1000 20 
193-39-5 Indeno (l,2,3-c,d) pyrene ND 1000 20 

1 53-70-3 Dibenz (a,h) anthracene ND 1000 20 
191-24-2 Benzo (g,h,i) perylene ND 1000 20 

NM = not measured. 
Reference method is 8270. 

Workorder 9906151, Page 3 of 9 
Printed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order#: 9906151-0 lOL 

Date Collected: 6/18/1999 Test Code: OPC 
Date Extracted: 8/3/1999 by 1037-ks, Test Name: PCBs in Oil 
Date Analyzed: 8/10/1999 by TAITS Sample ID: MW-M 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
53469-21-9 Aroclor 1242 (PCB) ND 1.0 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 1.0 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 1.0 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 1.0 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 1.0 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 1.0 1.0 
12672-29-6 •Aroclor 1248 (PCB) ND 1.0 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 1.0 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 1.0 1.0 

ND = not detected at the specified detection limit. 
* Results and detection limit reported semi-quantitatively. • 
MM: Analytical method not validated for this matrix. Reference method is 8082. 
NM = not measured. 

Workorder 9906151, Page 4 of 9 
Primed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906151-010L 

Date Collected; 6/18/1999 Test Code: OSl 
Test Name: Scan 1 - Oil 

Date Analyzed: 6/25/1999 by WORM Sample ID: MW-M 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-35-4 1,1-Dichloroethene ND 1.0 0.2 
75-09-2 Methylene chloride ND 5.0 0.2 
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.2 
75-34-3 1,1-Dichloroethane ND 1.0 0.2 
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.2 
67-66-3 Chloroform ND 1.0 0.2 
71-55-6 1,1,1 -Trichloroethane ND 1.0 0.2 
56-23-5 Carbon tetrachloride ND 1.0 0.2 
107-06-2 1,2-Dichloroethane ND 1.0 0.2 
79-01-6 Trichloroethene ND 1.0 0.2 
78-87-5 1,2-Dichloropropane ND 1.0 0.2 
10061-01-5 cis-1,3-Dichloropropene ND 1.0 0.2 
10061-02-6 trans-1,3-Dichloropropene ND 1.0 0.2 
79-00-5 1,1,2-Trichloroethane ND 1.0 0.2 
127-18-4 Tetrachloroethene ND 1.0 0.2 
108-90-7 Chlorobenzene ND 1.0 0.2 
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.2 

ND = not detected at the specified detection limit. 
NM = not measured. 
Analytical methodology not validated for this matrix. Reference method is 8260. 

Workorder 9906151, Page 5 of 9 
Printed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906151 -01OL 

Date Collected; 

Date Analyzed: 

6/18/1999 

6/25/1999 by WORM 

Test Code: 
Test Name: 
Sample ID: 

0S2 
Scan 2 - Oil 
MW-M 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
71-43-2 Benzene ND 1.0 0.2 
108-88-3 Toluene ND 1.0 0.2 
100-41-4 Ethylbenzene ND 1.0 0.2 
108-38-3 Xylene isomers ND 3.0 0.2 

ND = not detected at the specified detection limit. 
NM = not measured. 
Analytical methodology not validated for this matrix. Reference method is 8260. 

Workorder 9906151, Page 6 of 9 
Printed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906151 -01OL 

Date Collected: 

Date Analyzed: 

6/18/1999 

7/26/1999 by JRS 

Test Code: 
Test Name: 
Sample ID: 

FIN 
Fingerprinting 
MW-M 

1 
1 
1 

CAS# COMPOUND 
RESULTS 
Date done REMARK 

REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
Fingerprinting Date Done 7/26/1999 

-Fingerprinting Results -
Reference method 8270. 

GC/MS semivolatile library search results: 

The sample appears to ba a type of hydrocarbon oil. It does not have a 
pattern typical of a fuel or solvent. 

Workorder 9906151, Page 7 of 9 
Printed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906151-010L 

Date Collected: 6/18/1999 

Date Analyzed: 7/26/1999 by JRS 

Test Code: 
Test Name: 
Sample ID: 

0_L1B 
Library Srch-GC/MS- Oil 
MW-M 

CAS# COMPOUND 
RESULTS 

REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
Library Search - GC/MS - Oil 7/26/1999 

Reference method is 8270. 
Results of Library Search - GC/MS - Oil 

GC/MS semivolatile library search results: 

Compound Est. Cone. (mg/kg )• 

Naphthalene, trimethyl-
Undecane, dimethyl-
Heptadecane, dimethyl-
Phenanthrene, dimethyl-
Phenanthrene, dimethyl- (isomer) 
Pentadecylcyclohexane 
Octadecanoic acid, butyl ester 

Note: Some n-alkanes present in the sample. 

* Results reported as mg/kg not ug/kg. 

480 
660 
800 
370 
490 
760 
1000 

Workorder 9906151, Page 8 of 9 
Printed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906151 -01OL 

Date Collected: 6/18/1999 Test Code: 0_VLIB 
Test Name: Library Search-Oil-Volatiles 

Date Analyzed: 6/25/1999 by WORM Sample ID: MW-M 

RESULTS REPORTED 
CAS# COMPOUND REMARK DETECTION DILUTION 

LIMIT FACTOR 
Library Srch - Oil Volatiles 6/25/1999 

Reference method is 8260. 

NO UNIDENTIFIED PEAKS. 

Results for Library Search - Oil - Volatiles 

Workorder 9906151, Page 9 of 9 
Printed 8/19/99 3:45 PM 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL LABORATORY NO: PD-13 
ENVIRONMENTAL QUALITY PROCEDURE DATE: Rev. 10/9/951 tN\ L1 
Subject: Laboratory Result Remark Codes 

A value reported is the mean of two or more determinations. 

C value calculated from other independent parameters. 

J estimated value or value not accurate. 

K actual value is known to be less than the value given, i.e. substance, if present, is below detection limit. 

L actual value is known to be greater than the value given. 

T value reported is less than criteria of detection. 

W value observed is less than lowest value reportable under "T" code. 

DL sample analyzed using a dilution(s). 

DM dilution required due to matrix problems. 

HT recommended laboratory holding time was exceeded before analysis. 

LH Q. C. indicated possible low recovery. Actual level may be higher. 

LL Q. C. indicated possible high recovery. Actual level may be lower. 

MM analytical method or matrix is not within SOP of this laboratory. 

NC no confirmation by a second technique. 

NH non-homogeneous sample made analysis of a representative sample questionable. 

PI possible interference may have affected the accuracy of the laboratory result. 

QC quality control problems exists. 

RB Reagent Blank. The level of reagent blank contamination is reported in the comment column and 
may be subtracted from the analyte value by the user.' 

ST recommended sample collection/preservation technique not used. 

ACC laboratory accident resulted in no obtainable value. 

FCN free cyanide was not analyzed due to low level of total cyanide. 

INT interference encountered during analysis resulted in no obtainable value. 

1ST Improper sample collection/preservation. Sample not suitable for analysis. 

NAV requested analysis not available. 

QNS quantity not sufficient to perform requested analysis. 

STR settleable residue was not analyzed due to low suspended solids. 

Approved by: ^ ^ ^i 
J, Lab Section Chief ^ Dat 

bha;File R;\Worddocs\ 
Codes.doc D€@ 



03/02/1999 12:08 17349531544 SE MICH DIST ERD NO PAGE 02 

DNRlt 
MICHIGAN DEr;. OF NATURAL RESOURCES 

ENVIRONMENTAL LABORATORY 
ANALYSIS REQUEST SHEET 

MAraiXgORUkNtcirblL / COAL ^ 
•••• SAFETY WARNfNG 

YES/NO-INI-OONHAa 
LAB^pS"" 
ffiiK» ^6G>ISI 

RECEIVED 
rRIORlTY lU AT LAB BV: TiMP. cg /gPr/'t^ 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE FOR QUESTIONS Me - \ MO^ 

LOCATION 
SAMPLED "fefVS ̂  v co v. t w 

COLLECTED 
BY NNv'Ag; Wvectrv 5> 

DELIVER! I.' 
BY t\A 

ACCEPT-Hr CODE 
YES / NO 

SEND RESULTS AT ADDRESS 
TO ATTENTION OF (ifdtffcfent 

than nhrtve 
INDEX 

K?,0-2.'e> 
SAMPLE REMARKS: 

PCA PROJECT 
•A'o^VDn 

PH 
00 

ofliai) 

SAMPLE 
NO. 

FIELD ID OK DESCRIPTION SAMPLE C 
YY/MMA3D 
i-er—4-y»—/_• <0 

OLLECTED 
HH.MM SAMPLE INFORMAHUN 

01 
02 

— ^ rr—Tr-==r 

Wv \A-^^ =^'=^(L'lv5? 

03 

04 
05 

06 

07 
08 

CCNERA L CHEMISTRY ORCAP TC INORGANIC 

FlBshpoini 
solubiliiy 

I 2 3 
I 2 ^ 
I 2 3 
12 3 
I 2 3 

•| 2 3 
1 2 3 
1 2 3 4 J 6 7 8 

Volatile Oil 

PCB only 
PcatAPCB 
ftKl 

pA.TVtfe->0 

Cd Cr Co Ni Pb Za 
F« Co U Mn 

At B« B< M« T: V 

HR - Mercuiy 
As • ArMnic 

%CI 
BTU 
% Sulfur 
% Ash 
•A H20 

I 2 3 i 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
I 2 3 4 
13 3 4 
I 2 3 4 
12 3 4 
12 3 1 
12 3 4 
12 3 4 
12 3 4 

7 8 
7 8 
7 8 
7 8 
7 8 
7 X 
7 8 
7 « 
8 
8 
8 
8 

7 8 
7 3 



I 

l!'k 
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

P.O. Box 30270 
Lansing, MI 48909 

. 
Report To: Environmental Response Div. 

38980 7 Mile Road 
Livonia, MI 48152 

Attn: BETH VENS . 
Total: $8,690.04 

Lab Work Order# 9906150 
Work Site ID: BASF - RIVERVIEW 
Matrix: Water 
Received: 6/21/1999 Reported: 8/II/I999 
Client: ER SE Number of Samples: 12 

TEST 
UNITS 

MW-D MW-E MW-H MW-J 

Ammonia 
mgN/L 

29. ST 26. ST 3.9 ST 20. ST 

Arsenic by Furnace 
ug/L 

INT INT INT INT 

Arsenic in Water 
ug/L 

14290 DL 11250 DL 219 79 

Barium in Water 
ug/L 

17 42 95 150 

Cadmium by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM 12 DM 

Cadmium in Water 
ug/L 

K20 K20 K20 K20 

Chromium by Furnace 
ug/L 

INT INT INT INT 

Chromium in Water 
ug/L 

120 260 280 130 

Copper by Furnace 
ug/L 

4.6 INT INT INT 

Copper in Water 
ug/L 

K20 27 30 37 

Cyanide 
mg/L 

8.4 HT 7.1 HT 2.5 HT .51 HT 

Hex Chromium in Water 
ug/L 

INT INT INT INT 

Lead by Furnace 
ug/L 

K 10 DM INT 24 DM INT 

Lead in Water 
ug/L 

K50 80 K50 55 

Mercury in Water 
ug/L ' -

INT INT 1.6 DM INT 

Nitrate + Nitrite 
ERD S.E. Ml( H. 

^0.5 ST 0.5 ST K 0.2 ST K 0.2 ST 

Oil & Grease-Water 
mg/L 

24 17 K20 67 

AUB 1 i: (999 
• 

Workorder 9906150, Page I of 59 
Printed 8/11/99 2:54 PM 
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TEST 
UNITS 

MW-D MW-E MW-H MW-J 

Selenium in Water 
ug/L 

4.9 5.5 12 DM 4.3 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM K 5.0 DM 

Sulfide in Water 
mg/L 

12. PI 7.9 PI K 0.4 PI 8.5 PI 

Zinc in Water 
ug/L 

K50 88 K50 140 

TEST 
UNITS 

MW-I MW-L MW-K MW-A 

Ammonia 
mg N/L 

6.2 ST .16 49. ST 9.0 ST 

Arsenic by Furnace 
ug/L 

INT 64 DM INT 65 DM 

Arsenic in Water 
ug/L 

1206 DL 172 

Barium in Water 
ug/L 

46 15 130 13 

Cadmium by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM K 5.0 DM 

Cadmium in Water 
ug/L 

K20 K20 K20 K20 

Chromium by Furnace 
ug/L 

INT 8.6 INT INT 

Chromium in Water 
ug/L 

57 K20 690 82 

Copper by Furnace 
ug/L 

5.5 II 3.8 6.2 

Copper in Water 
ug/L 

K20 K20 K20 K20 

Cyanide 
mg/L 

.35 HT .21 23 HT 1.3 HT 

Hex Chromium in Water 
ug/L 

INT INT INT INT 

Lead by Furnace 
ug/L 

22 DM II DM KIODM KIODM 

Lead m Water 
ug/L 

K50 K50 K50 K50 

Mercury in Water 
ug/L 

1.4 1.3 18 DM 3.2 

Workorder 9906150, Page 2 of 59 
Printed 8/11/99 2:54 PM 



TEST 
UNITS 

MW-I MW-L MW-K MW-A 

Nitrate + Nitrite 
mg N/L 

K 0.5 ST K.Ol K2.ST K 0.2 ST 

Oil & Grease-Water - Low Level 
mg/L 

16 25 13 13 

Selenium in Water 
ug/L 

K 5.0 DM K 1.0 6.3 DM K 5.0 DM 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM K5.0 DM 

Sulfide in Water 
mg/L 

2.4 PI .05 PI 7.9 PI 15. PI 

Zinc in Water 
ug/L 

K50 290 65 K50 

TEST 
UNITS 

MW-B MW-C MW-G MW-F 

Ammonia 
mg N/L 

16. ST 12. ST 24. ST 

Arsenic by Furnace 
ug/L 

INT INT 16 DM 34 DM 

Arsenic in Water 
ug/L 

680 DL 587 DL 

Barium in Water 
ug/L 

57 45 44 110 

Cadmium by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM 5.5 DM 

Cadmium in Water 
ug/L 

K20 K20 K20 K20 

Chromium by Furnace 
ug/L 

INT INT 10.8 INT 

Chromium in Water 
ug/L 

200 180 K20 230 

Copper by Furnace 
ug/L 

8.9 INT 4.8 3.4 

Copper in Water 
ug/L 

K20 78 K20 K20 

Cyanide 
mg/L 

3.3 HT 2.5 HT .15 ST .18 

Hex Chromium in Water 
ug/L 

INT INT INT 

Lead by Furnace 
ug/L 

KIODM INT K 10 DM K 10 DM 
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TEST 
UNITS 

MW-B MW-C MW-G MW-F 

Lead in Water 
ugA. 

K50 75 K50 K50 

Mercury in Water 
ug/L 

INT 20 HT, DM K.2 HT .8 HT 

Nitrate + Nitrite 
mg N/L 

K 0.5 ST KO.l ST K 0.5 ST 

Oil & Grease-Water - Low Level 
mg/L 

97 67 
, 

21 

Selenium in Water 
ug/L 

6.0 DM K 5.0 DM 2.4 2.0 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM K 5.0 DM 

Sulfide in Water 
mg/L 

50. PI 19. PI .05 PI 

Zinc in Water 
ug/L 

53 K50 K50 K50 

This is an original report: Date: 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-01 OA 

Date Collected: 6/18/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, M J Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 jPhenol 430 100 10 
95-57-8 j2-Chlorophenol ND 100 10 
95-48-7 ! o-Cresol 230 100 10 
108394,106445 m & p-Cresol 510 210 10 
89-75-5 2-Nitrophenol ND 100 10 
105-67-9 2,4-Dimethylphenol 190 100 10 
120-83-2 2,4-Dichlorophenol ND 100 10 
59-50-7 4-Chloro-3-methylphenol ND 100 10 
88-06-2 2,4,6-TrichIorophenol ND 100 10 
95-95-4 2,4,5-Trichlorophenol ND 100 10 
51-28-5 2,4-Dinitrophenol ND 520 10 
100-02-7 4-Nitrophenol ND 520 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 520 10 
87-86-5 Pentachlorophenol 180 T 520 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906150-0 ION 

Date Collected: 6/18/1999 Test Code: SC3 
Date Extracted: 6/25/1999 by 4277, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/23/1999 by BronsonJ Sample ID: MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 
FACIOR 

67-72-1 Hexachloroethane ND 0.020 1.0 
108-70-3 1,3,5-Trichiorobenzene ND 0.020 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.020 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.020 1.0 
87-68-3 Hexachlorobutadiene ND 0.020 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.020 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.020 1.0 
91-58-7 2-Chloronaphthalene ND 0.20 1.0 
634-66-2 1,2,3,4-T etrachlorobenzene ND 0.020 1.0 
608-93-5 Pentachlorobenzene ND 0.020 1.0 
319-84-6 a-BHC ND 0.020 1.0 
118-74-1 Hexachlorobenzene ND 0.020 1.0 
319-85-7 b-BHC ND 0.020 1.0 
58-89-9 g-BHC (lindane) ND 0.020 1.0 
82-68-8 Pentachloronitrobenzene ND 0.020 1.0 
319-86-8 d-BHC ND 0.020 1.0 
76-44-8 Heptachlor ND 0.020 1.0 
309-00-2 Aldrin ND K 0.060 3.0 
1024-57-3 Heptachlor epoxide ND 0.020 1.0 
5103-74-2 g-Chlordane ND 0.020 1.0 
959-98-8 Endosulfan I ND 0.020 1.0 
5103-71-9 a-Chlordane ND 0.020 1.0 
72-55-9 4,4'-DDE ND 0.020 1.0 
72-20-8 Endrin ND 0.020 1.0 
60-57-1 Dieldrin ND 0.020 1.0 
72-54-8 4,4'-DDD ND 0.050 1.0 
50-29-3 4,4'-DDT ND 0.020 1.0 
87-82-1 Hexabromobenzene ND 0.020 1.0 
72-43-5 Methoxychlor ND 0.050 1.0 
2385-85-5 Mirex ND 0.020 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.20 1.0 
11097-69-1 Aroclor 1254 (PCB) 1.30 J 0.20 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.20 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.20 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.20 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.20 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.20 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.20 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.20 1.0 
59080-40-9 BP-6 (PBB) ND 0.050 1.0 
8001-35-2 *Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH all - low surrogate recovery 
J=AR 1254 std slightly high 
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MDEQ ENVIRONMENTAL lABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906150-01 POX 

Date Collected; 6/18/1999 Test Code: WPS 
Test Name; 8260 Plus - Water 

Date Analyzed; 6/23/1999 by MW/KL Sample ID; MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 50 10 
74-87-3 Chloromethane ND 50 10 
75-01-4 Vinyl chloride 74 50 10 
74-83-9 Bromomethane ND 50 10 
75-00-3 Chloroethane ND 50 10 
75-69-4 Trichlorofluoromethane ND 50 10 
67-64-1 2-Propanone (Acetone) 1000 J 250 10 
60-29-7 Diethyl ether ND 100 10 
75-35-4 1,1-Dichloroethene ND 10 10 
74-88-4 Methyl iodide ND 10 10 
107-13-1 Acrylonitrile ND 50 10 
75-09-2 Methylene chloride 400 50 10 
75-15-0 Carbon disulfide ND 50 10 
156-60-5 trans-1,2-Dichloroethene ND 10 10 
1634-04-4 Methyltertbutylether (MTBE) ND 50 10 
75-34-3 1,1-Dichloroethane ND 10 10 
78-93-3 2-Butanone (MEK) 47 T 50 10 
156-59-2 cis-1,2-Dichloroethene ND . 10 10 
67-66-3 Chloroform ND 10 10 
74-97-5 Bromochloromethane ND 10 10 
71-55-6 1,1,1 -Trichloroethane ND 10 10 
107-06-2 1,2-Dichloroethane 110 10 10 
71-43-2 Benzene 37 10 10 
56-23-5 Carbon tetrachloride ND 10 10 
78-87-5 1,2-Dichloropropane 16 10 10 
79-01-6 Trichloroethene ND 10 10 
74-95-3 Dibromomethane ND 10 10 
75-27-4 Bromodichloromethane ND 10 10 
591-78-6 2-Hexanone ND 50 10 
10061-01-5 cis-1,3-Dichloropropene ND 10 10 
10061-02-6 trans-1,3-Dichlpropropene ND 10 10 
108-88-3 Toluene 140 10 10 
79-00-5 1,1,2-Trichloroethane ND 10 10 
108-10-1 4-Methyl-2-pentanone (MIBK) 290 50 10 
124-48-1 Dibromochloromethane ND 10 10 
106-93-4 1,2-Dibromoethane ND 10 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 10 10 
630-20-6 1,1,1,2-Tetrachloroethane ND 10 10 
108-90-7 Chlorobenzene ND 10 10 
100-41-4 Ethylbenzene ND 10 10 
108383,106423 m & p Xylene 25 20 10 
75-25-2 Bromoform ND 10 10 
100-42-5 Styrene ND 10 10 
95-47-6 o-Xylene 16 10 10 
79-34-5 1,1,2,2-Tetrachloroethane ND 10 10 
96-18-4 1,2,3-Trichloropropane ND 10 10 
110-57-6 trans-l,4-Dichloro-2 butene ND 10 10 
98-82-8 Isopropylbenzene ND 10 10 
103-65-1 n-Propylbenzene ND 10 10 
108-67-8 1,3,5-Trimethylbenzene ND 10 10 
95-63-6 1,2,4-Trimethylbenzene 10 10 10 
541-73-1 1,3-Dichlorobenzene ND 10 10 
106-46-7 1,4-Dichlorobenzene ND 10 10 
95-50-1 1,2-Dichlorobenzene 15 10 10 
67-72-1 Hexachloroethane ND 10 10 
96-12-8 1,2-Dibromo-3-chloropropane ND 50 10 
120-82-1 1,2,4-Trichlorobenzene ND 50 10 
91-20-3 Naphthalene 350 50 10 
91-57-6 2-Methylnaphthalene 46 T 50 10 

J code all results frotn bromochlorcmethane to trans-1,3-dichloropropene. 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. • 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-020A 

Date Collected; 6/18/1999 Test Code; SC8 ] 
Date Extracted; 6/24/1999 by 4276, M J Test Name; Scan 8-Water 
Date Analyzed; 6/28/1999 by KL Sample ID; MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol 290 110 10 
95-57-8 2-Chlorophenol ND 110 10 
95-48-7 o-Cresol 140 110 10 
108394,106445 m & p-Cresol 320 210 10 
89-75-5 2-Nitrophenol ND 110 10 
105-67-9 2,4-Dimethylphenol 98 T 110 10 
120-83-2 2,4-Dichlorophenol ND 110 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
88-06-2 2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
51-28-5 2,4-Dinitrophenol ND 530 10 
100-02-7 4-Nitrophenol ND 530 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 530 10 
87-86-5 Pentachlorophenol ND 530 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-020N 

Date Collected: 6/18/1999 Test Code: SC3 
Date Extracted: 6/25/1999 by 4277, MJ Test Name: Scan 3-Water 
Date Analyzed: 7/23/1999 by BronsonJ Sample ID: MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.021 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.021 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.021 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.021 1.0 
91-58-7 2-Chloronaphthalene ND 0.21 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.021 1.0 
608-93-5 Pentachlorobenzene ND 0.021 1.0 
319-84-6 a-BHC ND 0.021 1.0 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 b-BHC ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND K 0.082 4.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0.021 1.0 
5103-71-9 a-Chlordane • ND ' 0.021 1.0 
72-55-9 4,4'-DDE ND 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND 0.051 1.0 
50-29-3 4,4'-DDT ND 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Melhoxychlor ND 0.051 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) 3.70 J 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.21 1.0 
59080-40-9 BP-6 (PBB) ND 0.051 1.0 
8001-35-2 *Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J=AR 1254 std slightly high 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-02POX 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 25 5 
74-87-3 iChloromethane ND 25 5 
75-01-4 jVinyl chloride 17 T 25 5 
74-83-9 Bromomethane ND 25 5 
75-00-3 Chloroethane ND 25 5 
75-69-4 Trichlorofluoromethane ND 25 5 
67-64-1 2-Propanone (Acetone) 690 J 120 5 
60-29-7 Diethyl ether ND 50 5 
75-35-4 1,1-Dichloroethene ND 5 5 
74-88-4 Methyl iodide ND 5 5 
107-13-1 Acrylonitrile ND 25 5 
75-09-2 Methylene chloride 100 25 5 
75-15-0 Carbon disulfide ND 25 5 
156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) 44 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1 -Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane 40 5 5 
71-43-2 Benzene 16 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
591-78-6 2^Hexanone ND 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dichloropropene ND 5 5 
108-88-3 Toluene 23 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 130 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene 12 5 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 5 5 
108-90-7 Chlorobenzene ND 5 5 
100-41-4 Ethylbenzene ND 5 5 
108383,106423 m & p Xylene 13 10 5 
75-25-2 Bromoform ND 5 5 
100-42-5 Styrene ND 5 5 
95-47-6 o-Xylene 8.2 5 5 
79-34-5 1,1,2,2-Tetrachloroethane ND 5 5 
96-18-4 1,2,3-Trichloropropane ND 5 5 
110-57-6 trans-l,4-Dichloro-2 butene ND 5 5 
98-82-8 Isopropylbenzene ND 5 5 
103-65-1 |n-Propy!benzene ND 5 5 
108-67-8 1,3,5-Trimethylbenzene 5.2 5 5 
95-63-6 1,2,4-Trimethylbenzene 15 5 5 
541-73-1 1,3-Dichlorobenzene ND 5 5 
106-46-7 1,4-Dichlorobenzene ND 5 5 
95-50-1 1,2-Dichlorobenzene ND 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-TrichIorobenzene ND 25 5 
91-20-3 Naphthalene 110 25 5 
91-57-6 2-Methyinaphthalene 25 J 25 5 

J code all results from bromochloromethane to trans-l,3-dichloropropene. 

ND = not detected at the specified detection limit 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906150-030A 

Date Collected: 6/18/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8 - Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-H 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 iPhenol ND 10 1 
95-57-8 1 2-Chlorophenol ND 10 1 
95-48-7 o-Cresol ND 10 1 
108394,106445 m & p-Cresol ND 20 1 
89-75-5 2-Nitrophenol ND 10 1 
105-67-9 2,4-Dimethylphenol ND 10 1 
120-83-2 2,4-Dichlorophenol ND 10 1 
59-50-7 4-Chloro-3-methylphenol ND 10 1 
88-06-2 2,4,6-T richlorophenol ND 10 1 
95-95-4 j2,4,5-TrichIorophenol ND 10 1 
51-28-5 2,4-Dinitrophenol ND 50 1 
100-02-7 4-Nitrophenol ND 50 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 50 1 
87-86-5 Pentachlorophenol ND 50 1 

J CODE ALL RESULTS. 

ND = not detected at the specified detection limit 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-030N 

Date Collected: 6/18/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, M J Test Name: Scan 3-Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-H 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.020 1.0 
108-70-3 1,3,5-T richlorobenzene ND 0.020 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.020 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.020 1.0 
87-68-3 Hexachlorobutadiene ND 0.020 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.020 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.020 1.0 
91-58-7 2-Chloronaphthalene ND 0.20 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.020 1.0 
608-93-5 Pentachlorobenzene ND 0.020 1.0 
319-84-6 a-BHC ND 0.020 1.0 
118-74-1 Hexachlorobenzene ND 0.020 1.0 
319-85-7 b-BHC ND 0.020 1.0 
58-89-9 g-BHC (lindane) ND 0.020 1.0 
82-68-8 Pentachloronitrobenzene ND 0.020 1.0 
319-86-8 d-BHC ND 0.020 1.0 
76-44-8 Heptachlor ND 0.020 1.0 
309-00-2 Aldrin ND 0.020 1.0 
1024-57-3 Heptachlor epoxide ND 0.020 1.0 
5103-74-2 g-Chlordane ND 0.020 1.0 
959-98-8 Endosulfan I ND 0.020 1.0 
5103-71-9 a-Chlordane ND 0.020 1.0 
72-55-9 4,4'-DDE ND 0.020 1.0 
72-20-8 Endrin ND 0.020 1.0 
60-57-1 Dieldrin ND 0.020 1.0 
72-54-8 4,4'-DDD ND 0.050 1.0 
50-29-3 4,4'-DDT ND 0.020 1.0 
87-82-1 Hexabromobenzene ND 0.020 1.0 
72-43-5 Methoxychlor ND 0.050 1.0 
2385-85-5 Mirex ND 0.020 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.20 1.0 
11097-69-1 Aroclor 1254 (PCB) ND • 0.20 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.20 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.20 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.20 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.20 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 *Aroclor 1248 (PCB) ND 0.20 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.20 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.20 1.0 
59080-40-9 BP-6(PBB) ND 0.050 I.O 
8001-35-2 j*Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH all - low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-03POX 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-H 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 5 1 
74-87-3 Chloromethane ND 5 1 
75-01-4 Vinyl chloride ND 5 1 
74-83-9 Bromomethane ND 5 1 
75-00-3 Chloroethane ND 5 1 
75-69-4 Trichlorofluoromethane ND 5 1 
67-64-1 2-Propanone (Acetone) ND 25 1 
60-29-7 Diethyl ether ND 10 1 
75-35-4 |l,l-Dichloroethene ND 1 1 
74-88-4 Methyl iodide ND 1 1 
107-13-1 Acrylonitrile ND 5 1 
75-09-2 Methylene chloride ND 5 1 
75-15-0 Carbon disulfide ND 5 1 
156-60-5 trans-1,2-Dichloroethene ND 1 1 
1634-04-4 Methyltertbutylether (MTBE) ND 5 1 
75-34-3 1,1-Dichloroethane ND 1 1 
78-93-3 2-Butanone (MEK) ND 1 
156-59-2 cis-1,2-Dichloroethene ND 1 1 
67-66-3 Chloroform ND 1 
74-97-5 Bromochloromethane ND 1 1 
71-55-6 1,1,1 -Trichloroethane ND 1 1 
107-06-2 1,2-Dichloroethane ND 1 1 
71-43-2 Benzene 1.7 1 1 
56-23-5 Carbon tetrachloride ND L 1 1 
78-87-5 1,2-Dichloropropane ND 1 1 
79-01-6 Trichloroethene ND 1 1 
74-95-3 Dibromomethane ND 1 1 
75-27-4 Bromodichloromethane ND 1 1 
591-78-6 2-Hexanone ND 1 
10061-01-5 cis-1,3-Dichloropropene ND 1 1 
10061-02-6 trans-1 |3-Dich)oropropene ND 1 1 
108-88-3 Toluene ND 1 1 
79-00-5 1,1,2-Trichloroethane ND 1 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
124-48-1 Dibromochloromethane ND 1 
106-93-4 1,2-Dibromoethane ND 1 1 

Workorder 9906150, Page 18 of 59 
Printed 8/11/99 2:54 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18^ Tetrachloroethene ND 1 1 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 1 
108-90-7 Chlorobenzene ND 1 1 
100-41-4 Ethylbenzene ND 1 1 
108383,106423 m & p Xylene ND 1 
75-25-2 Bromoform ND 1 1 
100-42-5 Styrene ND 1 1 
95-47-6 o-Xylene ND 1 
79-34-5 1,1,2,2-Tetrachloroethane ND 1 1 
96-18-4 1,2,3-Trichloropropane ND 1 1 
110-57-6 trans-l,4-Dichloro-2 butene ND 1 1 
98-82-8 Isopropylbenzene ND 1 1 
103-65-1 n-Propylbenzene ND 1 1 
108-67-8 1,3,5-Trimethylben2ene ND 1 1 
95-63-6 1,2,4-Trimethylben2ene ND 1 1 
541-73-1 1,3-Dichlorobenzene ND 1 1 
106-46-7 1,4-Dichlorobenzene ND 1 1 
95-50-1 1,2-Dichloroben2ene ND 1 1 
67-72-1 Hexachloroethane ND 1 1 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 1 
120-82-1 1,2,4-Trichlorobenzene ND 5 1 
91-20-3 Naphthalene ND 5 
91-57-6 2-Methylnaphthalene ND 5 1 

UN-ID PEAKS. 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 

Workorder 9906150, Page 19 of 59 
Printed 8/U/99 2:54 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-040A 

Date Collected: 6/18/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMir 
DILUTION 

FACTOR 
108-95-2 Phenol ND 100 10 
95-57-8 2-Chlorophenol ND 100 10 
95-48-7 o-Cresol ND 100 10 
108394,106445 m & p>-Cresol 180 T 210 10 
89-75-5 2-Nitrophenol ND 100 10 
105-67-9 2,4-Dimethylphenol 53 T 100 10 
120-83-2 2,4-Dichlorophenol ND 100 10 
59-50-7 4-Chloro-3-niethylphenol ND 100 10 
88-06-2 2,4,6-Trichlorophenol ND lOOj 10 
95-95-4 2,4,5-Trichlorophenol ND 100 10 
51-28-5 2,4-Dinitrophenol ND 520 10 
100-02-7 4-Nitrophenol ND 520 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 520 10 
87-86-5 Pentachlorophenol ND 520 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-040N 

Date Collected: 6/18/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.021 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.021 1.0 
120-82-1 1,2,4-TrichIorobenzene ND 0.021 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.021 1.0 
91-58-7 2-ChIoronaphthalene ND 0.21 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 1 0.021 1.0 
608-93-5 Pentachlorobenzene ND 0.021 1.0 
319-84-6 a-BHC ND 0.021 1.0 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 b-BHC ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan 1 ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE ND 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND 0.051 1.0 
50-29-3 4,4'-DDT ND 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.051 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.21 1.0 
59080-40-9 BP-6 (PBB) ND 0.051 1.0 
8001-35-2 *Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH all - low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-04POX 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/22/1999 by KL Sample ID: MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichiorodifluoromethane ND 120 25 
74-87-3 Chloromethane ND 120 25 
75-01-4 Vinyl chloride ND 120 25 
74-83-9 Bromomethane ND 120 25 
75-00-3 Chloroethane ND 120 25 
75-69-4 Trichlorofluoromethane ND 120 25 
67-64-1 2-Propanone (Acetone) 1800 J 620 25 
60-29-7 Diethyl ether ND 250 25 
75-35-4 1,1-Dichloroethene ND 25 25 
74-88-4 Methyl iodide ND 25 25 
107-13-1 Aciylonitrile ND 120 25 
75-09-2 Methylene chloride ND 120 25 
75-15-0 Carbon disulfide ND 120 25 
156-60-5 trans-1,2-Dichloroethene ND 25 25 
1634-04-4 Methyltertbutylether (MTBE) ND 120 25 
75-34-3 1,1-Dichloroethane ND 25 25 
78-93-3 2-Butanone (MEK) ND 120 25 
156-59-2 cis-1,2-Dichloroethene ND 25 25 
67-66-3 Chloroform ND 25 25 
74-97-5 Bromochloromethane ND 25 25 
71-55-6 1,1,1-Trichloroethane ND 25 25 
107-06-2 1,2-Dichloroethane ND 25 25 
71-43-2 Benzene ND 25 25 
56-23-5 Carbon tetrachloride ND 25 25 
78-87-5 1,2-Dichloropropane ND 25 25 
79-01-6 Trichloroethene ND 25 25 
74-95-3 Dibromomethane ND 25 25 
75-27-4 Bromodichloromethane ND 25 25 
591-78-6 2-Hexanone ND 120 25 
10061-01-5 cis-1,3-Dichloropropene ND 25 25 
10061-02-6 trans-1,3-Dicltloropropene ND ' 25 25 
108-88-3 Toluene ND 25 25 
79-00-5 1,1,2-Trichloroethane ND 25 25 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 120 25 
124-48-1 Dibromochloromethane ND 25 25 
106-93-4 1,2-Dibromoethane ND 25 25 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 25 25 
630-20-6 1,1,1,2-Tetrachloroethane ND 25 25 
108-90-7 Chlorobenzene ND 25 25 
100-41-4 Ethylbenzene ND 25 25 
108383,106423 m & p Xylene ND 50 25 
75-25-2 Bromoform ND 25 25 
100-42-5 Styrene ND 25 25 
95-47-6 o-Xylene ND 25 25 
79-34-5 1,1,2,2-Tetrachloroethane ND 25 25 
96-18-4 1,2,3-Trichloropropane ND 25 25 
110-57-6 trans-1,4-Dichloro-2 butene ND 25 25 
98-82-8 Isopropylbenzene ND 25 25 
103-65-1 n-Propylbenzene ND 25 25 
108-67-8 1,3,5-Trimethylbenzene ND 25 25 
95-63-6 1,2,4-Trimethylbenzene ND 25 25 
541-73-1 1,3-Dichlorobenzene ND 25 25 
106-46-7 1,4-Dichlorobenzene ND 25 25 
95-50-1 1,2-Dichloroben2ene ND 25 25 
67-72-1 Hexachloroethane ND 25 25 
96-12-8 1,2-Dibromo-3-chloropropane ND 120 25 
120-82-1 1,2,4-Trichlorobenzene ND 120 25 
91-20-3 Naphthalene 240 120 25 
91-57-6 2-Methylnaphthalene ND 120 25 

J code ail results from bromochloromethane to trans-1,3-dichIoropropene. 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANAL YTICAL REPORT 

Work Order #: 9906150-050A 

Date Collected; 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-I 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 13 1 
95-57-8 2-Chlorophenol ND 13 1 
95-48-7 o-Cresol ND 13 1 
108394,106445 m & p-Cresol 19 T 25 1 
89-75-5 2-Nitrophenol ND 13 1 
105-67-9 2,4-Dimethylphenol 14 13 1 
120-83-2 2,4-Dichlorophenol ND 13 1 
59-50-7 4-Chloro-3-methylphenol ND 13 1 
88-06-2 2,4,6-Trichlorophenol 9.5 T 13 1 
95-95-4 2,4,5-Trichlorophenol ND 13 1 
51-28-5 2,4-Dinitrophenol ND 63 1 
100-02-7 4-Nitrophenol ND 63 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 63 1 
87-86-5 Pentachlorophenol 12 T 63 1 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Woric Order #: 9906150-050N 

Date Collected: 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3-Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-I 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.023 1.0 
108-70-3 1,3,5-TrichIorobenzene ND 0.023 1.0 
120-82-1 1,2,4-Trichlorobenzene ND K 0.051 2.2 
87-61-6 1,2,3-Trichlorobenzene ND 0.023 1.0 
87-68-3 Hexachlorobutadiene ND 0.023 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.023 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.023 1.0 
91-58-7 2-ChIoronapbthalene ND 0.23 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.023 1.0 
608-93-5 Fentachlorobenzene ND 0.023 1.0 
319-84-6 a-BHC ND 0.023 1.0 
118-74-1 Hexachlorobenzene ND 0.023 1.0 
319-85-7 b-BHC ND 0.023 1.0 
58-89-9 g-BHC (Imdane) ND 0.023 1.0 
82-68-8 Pentachloronitrobenzene ND 0.023 1.0 
319-86-8 d-BHC ND 0.023 1.0 
76-44-8 Heptachlor ND 0.023 1.0 
309-00-2 Aldrin ND 0.023 1.0 
1024-57-3 Heptachlor epoxide ND 0.023 1.0 
5103-74-2 g-Chlordane ND 0.023 1.0 
959-98-8 Endosulfan I ND K 0.051 2.2 
5103-71-9 a-Chlordane ND 0.023 1.0 
72-55-9 4,4'-DDE ND 0.023 1.0 
72-20-8 Endrin ND 0.023 1.0 
60-57-1 Dieldrin ND 0.023 1.0 
72-54-8 4,4'-DDD ND 0.058 1.0 
50-29-3 4,4'-DDT ND 0.023 1.0 
87-82-1 Hexabromobenzene ND 0.023 1.0 
72-43-5 Methoxychlor ND 0.058 1.0 
2385-85-5 Mirex ND 0.023 1.0 
53469-21-9 Aroclor 1242 (PCB) 0.500 0.23 1.0 
11097-69-1 Aroclor 1254 (PCB) 0.470 0.23 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.23 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.23 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.23 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.23 1.0 
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MDEQ ENVIRONMENTAL LABORA TOR Y 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 
FACIOR 

12672-29-6 •Aroclor 1248 (FOB) ND 0.23 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.23 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.23 1.0 
59080-40-9 BP-6 (PBB) ND 0.058 1.0 
8001-35-2 •Toxaphene ND 0.12 1.0 

ND = not detected at the specified detection limit. 
MM = not measured. 

* Results and detection limit reported semi-quantitativeiy. 
Reference method is 8081/8082/608. 

LH Alpha-BHC to end - low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906150-05POX 

Date Collected: 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/22/1999 by KL Sample ID: MW-I 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 120 25 
74-87-3 Chloromethane ND 120 25 
75-01-4 Vinyl chloride ND 120 25 
74-83-9 Bromomethane ND 120 25 
75-00-3 Chloroethane ND 120 25 
75-69-4 Trichlorofluoromethane ND 120 25 
67-64-1 2-Propanone (Acetone) 2100 J 620 25 
60-29-7 Diethyl ether ND 250 25 
75-35-4 1,1-Dichloroethene ND 25 25 
74-88-4 Methyl iodide ND 25 25 
107-13-1 Acrylonitrile ND 120 25 
75-09-2 Methylene chloride ND 120 25 
75-15-0 Carbon disulfide ND 120 25 
156-60-5 trans-1,2-Dichloroethene ND 25 25 
1634-04-4 Methyltertbutylether (MTBE) ND 120 25 
75-34-3 1,1-Dichloroethane ND 25 25 
78-93-3 2-Butanone (MEK) ND 120 25 
156-59-2 cis-1,2-Dichloroethene ND 25 25 
67-66-3 Chloroform ND 25 25 
74-97-5 Bromochloromethane ND 25 25 
71-55-6 1,1,1 -Trichloroethane ND 25 25 
107-06-2 1,2-Dichloroethane ND 25 25 
71-43-2 Benzene ND 25 25 
56-23-5 Carbon tetrachloride ND 25 25 
78-87-5 1,2-Dichloropropane ND 25 25 
79-01-6 Trichloroethene ND 25 25 
74-95-3 Dibromomethane ND 25 25 
75-27-4 Bromodichloromethane ND 25 25 
591-78-6 2-Hexanone ND 120 25 
10061-01-5 cis-1,3-Dichloropropene ND 25 25 
10061-02-6 trans-1,3-Dichloropropene ND 25 25 
108-88-3 Toluene ND 25 • 25 
79-00-5 1,1,2-Trichloroethane ND 25 25 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 120 25 
124-48-1 Dibromochloromethane ND 25 25 
106-93-4 1,2-Dibromoethane ND 25 25 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 25 25 
630-20-6 1,1,1,2-Tetrachloroethane ND 25 25 
108-90-7 Chlorobenzene ND 25 25 
100-41-4 Ethylbenzene ND 25 25 
108383,106423 m & p Xylene ND 50 25 
75-25-2 Bromoform ND 25 25 
100-42-5 Styrene ND 25 25 
95-47-6 o-Xylene ND 25 25 
79-34-5 1,1,2,2-Tetrachloroethane ND 25 25 
96-18-4 1,2,3-Trichloropropane ND 25 25 
110-57-6 trans-l,4-Dichloro-2 butene ND 25 25 
98-82-8 Isopropylbenzene ND 25 25 
103-65-1 n-Propylhenzene ND 25 25 
108-67-8 1,3,5-Trimethylbenzene ND 25 25 
95-63-6 1,2,4-Trimethylbenzene ND 25 25 
541-73-1 1,3-Dichlorobenzene ND 25 25 
106-46-7 1,4-Dichlorobenzene L ND 25 25 
95-50-1 1,2-Dichlorobenzene ND 25 25 
67-72-1 Hexachloroethane ND 25 25 
96-12-8 1,2-Dibromo-3-chloropropane ND 120 25 
120-82-1 1,2,4-Trichloroben2ene ND 120 25 
91-20-3 Naphthalene ND 120 25 
91-57-6 2-Methylnaphthalene ND 120 25 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-060A 

Date Collected: 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8 - Water 
Date Analyzed: 6/29/1999 by KL SamplelD: MW-L 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMli 
DILUTION 

FACTOR 
108-95-2 Phenol ND 10 1 
95-57-8 2-Chlorophenol ND 10 1 
95-48-7 o-Cresol ND 10 1 
108394,106445 m & p-Cresol ND 21 1 
89-75-5 2-Nitrophenol ND 10 1 
105-67-9 2,4-Dimethylphenol ND 10 1 
120-83-2 2,4-Dichlorophehol ND 10 1 
59-50-7 4-Chloro-3-methylphenol ND 10 1 
88-06-2 2,4,6-Trichlorophenol ND 10 1 
95-95-4 2,4,5-Trichlorophenol ND 10 1 
51-28-5 2,4-Dinitrophenol ND 52 
100-02-7 4-Nitrophenol ND 52 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 52 1 
87-86-5 Pentachlorophenol ND 52 1 

J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.26 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.26 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.26 1.0 
59080-40-9 BP-6 (PBB) ND 0.065 1.0 
8001-35-2 •Toxaphene ND 0.13 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906150-06POX 

Date Collected; 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/22/1999 by KL Sample ID: MW-L 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 5 1 
74-87-3 Chloromethane ND 5 1 
75-01-4 Vinyl chloride ND 5 1 
74-83-9 Bromomethane ND 5 1 
75-00-3 Chloroethane ND 5 1 
75-69-4 Trichlorofluoromethane ND 5 1 
67-64-1 2-Propanone (Acetone) ND 25 1 
60-29-7 Diethyl ether ND 10 1 
75-35-4 1,1-Dichloroethene ND 1 1 
74-88-4 Methyl iodide ND 1 1 
107-13-1 Acrylonitrile ND 5 • 1 

75-09-2 Methylene chloride ND 5 1 
75-15-0 Carbon disulBde ND 5 1 
156-60-5 trans-1,2-Dichloroethene ND 1 1 
1634-04-4 Methyltertbutylether (MTBE) ND 1 
75-34-3 1,1-Dichloroethane ND 1 1 
78-93-3 2-Butanone (MEK) ND 1 
156-59-2 cis-1,2-Dichloroethene ND 1 1 
67-66-3 Chloroform ND 1 1 
74-97-5 Bromochloromethane ND 1 1 
71-55-6 1,1,1 -Trichloroethane ND 1 1 
107-06-2 1,2-Dichloroethane ND 1 
71-43-2 Benzene ND 1 
56-23-5 Carbon tetrachloride ND 1 1 
78-87-5 1,2-Dichloropropane ND 1 1 
79-01-6 Trichloroethene ND 1 1 
74-95-3 Dibromomethane ND 1 1 
75-27-4 Bromodichloromethane ND 1 
591-78-6 2-Hexanone ND 1 
10061-01-5 cis-1,3 -Dichloropropene ND 1 1 
10061-02-6 trans-1,3-Dichloropropene ND 1 1 
108-88-3 Toluene ND 1 1 
79-00-5 1,1,2-Trichloroethane ND 1 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
124-48-1 Dibromochloromethane ND 1 1 
106-93-4 1,2-Dibromoethane ND 1 1 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 1 1 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 1 
108-90-7 Chlorobenzene ND 1 1 
100-41-4 Ethylhenzene ND 1 1 
108383,106423 m & p Xylene ND 1 
75-25-2 Bromoform ND 1 1 
100-42-5 Styrene ND 1 1 
95-47-6 o-Xylene ND 1 1 
79-34-5 1,1,2,2-Tetrachloroethane ND 1 1 
96-18-4 1,2,3-Trichloropropane ND I 1 
110-57-6 trans-l,4-Dichloro-2 butene ND 1 1 
98-82-8 Isopropylbenzene ND 1 1 
103-65-1 n-Propylbenzene ND 1 1 
108-67-8 1,3,5-Trimethylbenzene ND 1 1 
95-63-6 1,2,4-Trimethy Ibenzene ND 1 1 
541-73-1 1,3-Dichlorobenzene ND 1 1 
106-46-7 1,4-Dichlorobenzene ND 1 1 
95-50-1 1,2-Dichlorobenzene ND 1 1 
67-72-1 Hexachloroethane ND 1 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 1 
120-82-1 1,2,4-Trichlorobenzene ND 5 1 
91-20-3 Naphthalene ND 5 1 
91-57-6 2-Methyln^hthalene ND 5 1 

ND = not detected at the specified detection limit 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. • 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-070A 

Date Collected; 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8 - Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-K 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 11 1 
95-57-8 2-Chlorophenol ND 1 
95-48-7 o-Cresol ND 11 1 
108394,106445 m & p-Cresol ND 1 
89-75-5 2-Nitrophenol ND 11 1 
105-67-9 2,4-Dimethylphenol ND 11 1 
120-83-2 2,4-Dichlorophenol ND 11 1 
59-50-7 4-Chloro-3-methylphenol ND 11 1 
88-06-2 2,4,6-Trichlorophenol 6.1 T 1 
95-95-4 2,4,5-Trichlorophenol ND 11 1 
51-28-5 2,4-Dinitrophenol ND 57 1 
100-02-7 4-Nitrophenol ND 57 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 57 1 
87-86-5 Pentachlorophenol 15 T 57 1 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-070N 

Date Collected: 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-K 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.021 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.021 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.021 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1.0 
95-94-3 1,2,4,5-TetrachIorobenzene ND 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND LH 0.021 1.0 
91-58-7 2-Chloronaphthalene ND 0.21 1.0 
634-66-2 1,2,3,4-TetrachIorobenzene ND 0.021 1.0 
608-93-5 Pentachlorobenzene ND 0.021 1.0 
319-84-6 a-BHC ND 0.021 1.0 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 b-BHC ND LH 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND LH 0.021 1.0 
76-44-8 Heptacblor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptacblor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE ND 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND LH 0.052 1.0 
50-29-3 4,4'-DDT ND LH 0.021 1.0 
87-82-1 Hexabromobenzene ND LH 0.021 1.0 
72-43-5 Methoxychlor ND LH 0.052 1.0 
2385-85-5 Mirex ND LH 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 *Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.21 1.0 
59080-40-9 BP-6 (PBB) ND LH 0.052 1.0 
8001-35-2 •Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-07POX 

! Date Collected; 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/22/1999 by KL Sample ID: MW-K 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 25 5 
74-87-3 Chloromethane ND 25 5 
75-01-4 Vinyl chloride ND 25 5 
74-83-9 Bromomethane ND 25 5 
75-00-3 Chloroethane ND 25 5 
75-69-4 Trichlorofluoromethane ND 25 5 
67-64-1 2-Propanone (Acetone) 140 J 120 5 
60-29-7 Diethyl ether ND 50 5 
75-35-4 1,1 -Dichloroethene ND 5 5 
74-88-4 Methyl iodide ND 5 5 
107-13-1 Acrylonitrile ND 25 5 
75-09-2 Methylene chloride ND 25 5 
75-15-0 Carbon disulfide ND 25 5 
156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) 47 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromocbloromethane ND 5 5 
71-55-6 1,1,1-Trichloroethme ND 5 5 
107-06-2 1,2-Dichloroethane ND 5 5 
71-43-2 Benzene 590 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dichloropropene ND 5 5 
108-88-3 Toluene 350 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene 6.7 5 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 5 5 
108-90-7 Chlorobenzene ND 5 5 
100-41-4 Ethylbenzene 10 5 5 
108383,106423 m & p Xylene 35 10 5 
75-25-2 Bromoform ND 5 5 
100-42-5 Styrene 8.1 5 5 
95-47-6 o-Xylene 28 5 5 
79-34-5 1,1,2,2-Tetrachloroethane ND 5 5 
96-18-4 1,2,3-Trichloropropane ND 5 5 
110-57-6 trans-l,4-Dichloro-2 butene ND 5 5 
98-82-8 Isopropylbenzene ND 5 5 
103-65-1 n-Propylbenzene ND 5 5 
108-67-8 1,3,5-Trimethylbenzene ND 5 5 
95-63-6 1,2,4-Trimethylbenzene 5.5 5 5 
541-73-1 1,3-Dichlorobenzene ND 5 5 
106-46-7 1,4-Dichlorobenzene ND 5 5 
95-50-1 1,2-Dichlorobenzene ND 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene ND 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

UN-ID PEAKS. 
J code all results from bromochloromethane to trans-1,3-dichloropropene. 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection liniit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-080A 

Date Collected: 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, M J Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-A 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 11 1 
95-57-8 2-Chlorophenol ND 11 1 
95-48-7 o-Cresol ND 11 1 
108394,106445 m & p-Cresol ND 1 
89-75-5 2-Nitrophenol ND 11 1 
105-67-9 2,4-Dimethylphenol ND 11 1 
120-83-2 2,4-Dichlorophenol ND 11 1 
59-50-7 4-Chloro-3-methylphenol ND 11 1 
88-06-2 2,4,6-Trichlorophenol ND 11 1 
95-95-4 |2,4,5-Trichlorophenol ND 11 1 
51-28-5 i2,4-Dinitrophenol ND 55 1 
100-02-7 4-Nitrophenol ND 55 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 55 1 
87-86-5 Pentachlorophenol 31 T 55 1 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #; 9906150-080N 

Date Collected: 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3-Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-A 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.023 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.023 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.023 1.0 
87-61-6 1,2,3-Trichloroben2ene ND 0.023 1.0 
87-68-3 Hexachlorobutadiene ND 0.023 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.023 1.0 
77-47-4 Hexachlorocyclopentadiene ND LH 0.023 1.0 
91-58-7 2-Chloronaphthalene ND 0.23 1.0 
634-66-2 1,2,3,4-Tetrachloroben2ene ND 0.023 1.0 
608-93-5 Pentachlorobenzene ND 0.023 1.0 
319-84-6 a-BHC ND 0.023 1.0 
118-74-1 Hexachlorobenzene ND 0.023 1.0 
319-85-7 b-BHC ND LH 0.023 1.0 
58-89-9 g-BHC (lindane) ND 0.023 1.0 
82-68-8 Pentachloronitrobenzene ND 0.023 1.0 
319-86-8 d-BHC ND LH 0.023 1.0 
76-44-8 Heptachlor ND 0.023 1.0 
309-00-2 Aldrin ND 0.023 1.0 
1024-57-3 Heptachlor epoxide ND 0.023 1.0 
5103-74-2 g-Chlordane ND 0.023 1.0 
959-98-8 Endosulfan I ND 0.023 1.0 
5103-71-9 a-Ch!ordane ND 0.023 1.0 
72-55-9 4,4'-DDE ND 0.023 1.0 
72-20-8 Endrin ND 0.023 1.0 
60-57-1 Dieldrin ND 0.023 1.0 
72-54-8 4,4'-DDD ND LH 0.057 1.0 
50-29-3 4,4'-DDT ND LH 0.023 1.0 
87-82-1 Hexabromobenzene ND LH 0.023 1.0 
72-43-5 Methoxychlor ND LH 0.057 1.0 
2385-85-5 Mirex ND LH 0.023 LO 
53469-21-9 Aroclor 1242 (PCB) ND 0.23 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.23 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.23 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.23 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.23 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.23 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Arocior 1248 (PCB) ND 0.23 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.23 1.0 
11100-14-4 •Arocior 1268 (PCB) ND 0.23 1.0 
59080-40-9 BP-6 (PBB) ND LH 0.057 1.0 
8001-35-2 •Toxaphene ND 0.11 1.0 

ND = not detected at the specified detection limit. 
MM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9906150-08POX 

Date Collected: 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-A 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 25 5 
74-87-3 Chloromethane ND 25 5 
75-01-4 Vinyl chloride ND 25 5 
74-83-9 Bromomethane ND 25 5 
75-00-3 Chloroethane ND 25 5 
75-69-4 Trichlorofluoromethane ND 25 5 
67-64-1 2-Propanone (Acetone) 700 J 120 5 
60-29-7 Diethyl ether ND 50 5 
75-35-4 1,1-Dichloroethene ND 5 5 
74-88-4 Methyl iodide ND 5 5 
107-13-1 Acrylonitrile ND 25 5 
75-09-2 Methylene chloride ND 25 5 
75-15-0 Carbon disulfide ND 25 5 
156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) ND 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1 -Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane ND 5 5 
71-43-2 Benzene 200 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane 30 5 5 
79-01-6 Trichloroethene 5.0 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dichloropropene ND 5 5 
108-88-3 Toluene 73 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 83 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 -5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 5 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 5 5 
108-90-7 Chlorobenzene 32 5 5 
100-41-4 Ethylbenzene 7.0 5 5 
108383,106423 m & p Xylene 24 10 5 
75-25-2 Bromoform ND 5 5 
100-42-5 Styrene ND 5 5 
95-47-6 o-Xylene 23 5 5 
79-34-5 1,1,2,2-Tetrachloroethane ND 5 5 
96-18-4 1,2,3-Trichloropropane ND 5 5 
110-57-6 trans-l,4-Dichloro-2 butene ND 5 5 
98-82-8 Isopropylbenzene ND 5 5 
103-65-1 n-Propylbenzene ND 5 5 
108-67-8 1,3,5-Trimethylbenzene 8.1 5 5 
95-63-6 1,2,4-Trimethylbenzene 10 5 5 
541-73-1 1,3-Dichlorobenzene ND 5 5 
106-46-7 1,4-Dichlorobenzene 6.9 5 5 
95-50-1 1,2-Dichlorobenzene 17 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene 28 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-090A 

Date Collected: 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8 - Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-B 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 iPhenol 

i 
250 110 10 

95-57-8 !2-Chlorophenol ND 110 10 
95-48-7 o-Cresol 160 110 10 
108394,106445 m & p-Cresol 470 220 10 
89-75-5 2-Nitrophenol ND 110 10 
105-67-9 2,4-Dimethylphenol 140 110 10 
120-83-2 2,4-Dichlorophenol ND 110 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
88-06-2 j2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
51-28-5 2,4-Dinitrophenol ND 550 10 
100-02-7 4-Nitrophenol ND 550 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 550 10 
87-86-5 Pentachlorophenol ND 550 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9906150-090N 

Date Collected: 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-B 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.578 25.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.578 25.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.578 25.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.578 25.0 
87-68-3 Hexachlorobutadiene ND 0.578 25.0 
95-94-3 1,2,4,5-TetrachIorobenzene ND 0.578 25.0 
77-47-4 Hexachlorocyclopentadiene ND 0.578 25.0 
91-58-7 2-Chloronaphthalene ND 5.78 25.0 
634-66-2 1,2,3,4-T etrachlorobenzene ND 0.578 25.0 
608-93-5 Pentachlorobenzene ND 0.578 25.0 
319-84-6 a-BHC ND 0.578 25.0 
118-74-1 Hexachlorobenzene ND 0.578 25.0 
319-85-7 b-BHC ND 0.578 25.0 
58-89-9 g-BHC (lindane) ND 0.578 25.0 
82-68-8 Pentachloronitrobenzene ND 0.578 25.0 
319-86-8 d-BHC ND 0.578 25.0 
76-44-8 Heptachlor ND 0.578 25.0 
309-00-2 Aldrin ND 0.578 25.0 
1024-57-3 Heptachlor epoxide ND 0.578 25.0 
5103-74-2 g-Chlordane ND 0.578 25.0 
959-98-8 Endosulfan I ND 0.578 25.0 
5103-71-9 a-Chlordane ND 0.578 25.0 
72-55-9 4,4'-DDE ND 0.578 25.0 
72-20-8 Endrin ND 0.578 25.0 
60-57-1 Dieldrin ND K 0.809 35.0 
72-54-8 4,4'-DDD ND 1.45 25.0 
50-29-3 4,4'-DDT ND 0.578 25.0 
87-82-1 Hexabromobenzene ND 0.578 25.0 
72-43-5 Methoxychlor ND 1.45 25.0 
2385-85-5 Mirex ND 0.578 25.0 
53469-21-9 Aroclor 1242 (PCB) ND 5.78 25.0 
11097-69-1 Aroclor 1254 (PCB) ND 5.78 25.0 
11096-82-5 Aroclor 1260 (PCB) ND 5.78 25.0 
12674-11-2 •Aroclor 1016 (PCB) ND 5.78 25.0 
11104-28-2 •Aroclor 1221 (PCB) ND 5.78 25.0 
11141-16-5 •Aroclor 1232 (PCB) ND 5.78 25.0 

Workorder 9906150, Page 46 of 59 
Printed 8/11/99 2:54 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CASH COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 
FACIOR 

12672-29-6 •Aroclor 1248 (PCB) ND 5.78 25.0 
37324-23-5 •Aroclor 1262 (PCB) ND 5.78 25.0 
11100-14-4 •Aroclor 1268 (PCB) ND 5.78 25.0 
59080-40-9 BP-6 (PBB) ND 1.45 25.0 
8001-35-2 *Toxaphene ND 2.89 25.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-09POX 

Date Collected: 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/21/1999 by MW Sample ID: MW-B 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane . ND 250 50 
74-87-3 Chloromethane ND 250 50 
75-01-4 Vinyl chloride ND 250 50 
74-83-9 Bromomethane ND 250 50 
75-00-3 Chloroethane ND 250 50 
75-69-4 Trichlorofluoromethane ND 250 50 
67-64-1 2-Propanone (Acetone) 4600 J 1200 50 
60-29-7 Diethyl ether ND 500 50 
75-35-4 1,1-Dichloroethene ND 50 50 
74-88-4 Methyl iodide ND 50 50 
107-13-1 Acrylonitrile ND 250 50 
75-09-2 Methylene chloride 4800 250 50 
75-15-0 Carbon disulfide ND 250 50 
156-60-5 trans-1,2-Dichloroethene ND 50 50 
1634-04-4 Methyltertbutylether (MTBE) ND 250 50 
75-34-3 1,1-Dichloroethane ND 50 50 
78-93-3 2-Butanone (MEK) ND 250 50 
156-59-2 cis-1,2-Dichloroethene ND 50 50 
67-66-3 Chloroform ND 50 50 
74-97-5 - Bromochloromethane ND 50 50 
71-55-6 1,1,1 -Trichloroethane ND 50 50 
107-06-2 1,2-Dichloroethane ND 50 50 
71-43-2 Benzene 66 J 50 50 
56-23-5 Carbon tetrachloride ND 50 50 
78-87-5 1,2-Dichloropropane ND 50 50 
79-01-6 Trichloroethene ND 50 50 
74-95-3 Dibromomethane ND 50 50 
75-27-4 Bromodichloromethane ND 50 50 
591-78-6 2-Hexanone ND 250 50 
10061-01-5 cis-1,3-Dichloropropene ND 50 50 
10061-02-6 trans-1,3-DicMoropropene ND 50 50 
108-88-3 Toluene 54 50 50 
79-00-5 1,1,2-Trichloroethane ND 50 50 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 250 50 
124-48-1 Dibromochloromethane ND 50 50 
106-93-4 1,2-Dibromoethane ND 50 50 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECnON 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 50 50 
630-20-6 1,1,1,2-Tetrachioroethane ND 50 50 
108-90-7 Chlorobenzene ND 50 50 
100-41-4 Ethylbenzene ND 50 50 
108383,106423 m & p Xylene ND 100 50 
75-25-2 Bromoform ND 50 50 
100-42-5 Styrene ND 50 50 
95-47-6 o-Xylene ND 50 50 
79-34-5 1,1,2,2-Tetrachloroethane ND 50 50 
96-18-4 1,2,3-Trichloropropane ND 50 50 
110-57-6 trans-l,4-Dichloro-2 butene ND 50 50 
98-82-8 Isopropylbenzene ND 50 50 
103-65-1 n-Propyibenzene ND 50 50 
108-67-8 1,3,5-Trimethy]benzene ND 50 50 
95-63-6 1,2,4-Trimethylbenzene ND 50 50 
541-73-1 1,3-Dichlorobenzene ND 50 50 
106-46-7 1,4-Dichlorobenzene ND 50 50 
95-50-1 1,2-Dichlorobenzene ND 50 50 
67-72-1 Hexachloroethane ND 50 50 
96-12-8 1,2-Dibromo-3-chloropropane ND 250 50 
120-82-1 1,2,4-Trichlorobenzene ND 250 50 
91-20-3 Naphthalene 890 250 50 
91-57-6 2-Methylnaphthalene ND 250 50 

UN-ID PEAKS. 
J code all results from bromochloromethane to trans-1,3-dichloropropene. 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. • 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#; 9906150-100A 

Date Collected: 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-C 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol 280 120 10 
95-57-8 2-Chlorophenol ND 120 10 
95-48-7 o-Cresol 190 120 10 
108394,106445 m & p-Cresol 520 250 10 
89-75-5 2-Nitrophenol ND 120 10 
105-67-9 2,4-Dimethylphenol 150 120 10 
120-83-2 2,4-Dichlorophenol ND 120 10 
59-50-7 4-Chloro-3-methylphenol ND 120 10 
88-06-2 2,4,6-Trichlorophenol ND 120 10 
95-95-4 2,4,5-Trichlorophenol ND 120 10 
51-28-5 2,4-Dinitrophenol ND 620 10 
100-02-7 4-Nitrophenol ND 620 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 620 10 
87-86-5 Pentachlorophenol ND 620 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-1OON 

Date Collected; 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-C 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.115 5.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.115 5.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.115 5.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.115 5.0 
87-68-3 Hexachlorobutadiene ND 0.115 5.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.115 5.0 
77-47-4 Hexachlorocyclopentadiene ND 0.115 5.0 
91-58-7 2-Chloronaphthalene ND 1.15 5.0 
634-66-2 1,2,3,4-T etrachlorobenzene ND 0.115 5.0 
608-93-5 Pentachlorobenzene ND 0.115 5.0 
319-84-6 a-BHC ND 0.115 5.0 
118-74-1 Hexachlorobenzene 0.150 0.115 5.0 
319-85-7 b-BHC ND 0.115 5.0 
58-89-9 g-BHC (lindane) ND 0.115 5.0 
82-68-8 Pentachloronitrobenzene ND 0.115 5.0 
319-86-8 d-BHC ND 0.115 5.0 
76-44-8 Heptachlor ND 0.115 5.0 
309-00-2 Aldrin ND 0.115 5.0 
1024-57-3 Heptachlor epoxide ND 0.115 5.0 
5103-74-2 g-Chlordane ND 0.115 5.0 
959-98-8 Endosulfan I ND 0.115 5.0 
5103-71-9 a-Chlordane ND 0.115 5.0 
72-55-9 4,4'-DDE ND 0.115 5.0 
72-20-8 Endrin ND 0.115 5.0 
60-57-1 Dieldrin ND K 0.207 9.0 
72-54-8 4,4'-DDD ND 0.287 5.0 
50-29-3 4,4'-DDT ND 0.115 5.0 
87-82-1 Hexabromobenzene ND 0.115 5.0 
72-43-5 Methoxychlor ND 0.287 5.0 
2385-85-5 Mirex ND 0.115 5.0 
53469-21-9 Aroclor 1242 (PCB) 6.80 1.15 5.0 
11097-69-1 Aroclor 1254 (PCB) ND 1.15 5.0 
11096-82-5 Aroclor 1260 (PCB) ND 1.15 5.0 
12674-11-2 •Aroclor 1016 (PCB) ND 1.15 5.0 
11104-28-2 •Aroclor 1221 (PCB) ND 1.15 5.0 
11141-16-5 •Aroclor 1232 (PCB) ND 1.15 5.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 1.15 5.0 
37324-23-5 •Aroclor 1262 (PCB) ND 1.15 5.0 
11100-14-4 •Aroclor 1268 (PCB) ND 1.15 5.0 
59080-40-9 BP-6 (PBB) ND 0.287 5.0 
8001-35-2 •Toxaphene ND 0.57 5.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH all - low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906150-10POX 

Date Collected: 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/21/1999 by MW Sample ID: MW-C 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 250 50 
74-87-3 Chloromethane ND 250 50 
75-01-4 Vinyl chloride ND 250 50 
74-83-9 Bromomethane ND 250 50 
75-00-3 Chloroethane ND 250 50 
75-69-4 Trichlorofluoromethane ND 250 50 
67-64-1 2-Propanone (Acetone) 4600 J 1200 50 
60-29-7 Diethyl ether ND 500 50 
75-35-4 1,1-Dichloroethene ND 50 50 
74-88-4 Methyl iodide ND 50 50 
107-13-1 Acrylonitrile ND 250 50 
75-09-2 Methylene chloride 1300 250 50 
75-15-0 Carbon disulfide ND 250 50 
156-60-5 trans-1,2-Dichloroethene ND 50 50 
1634-04-4 Methyltertbutylether (MTBE) ND 250 50 
75-34-3 1,1-Dichloroethane ND 50 50 
78-93-3 2-Butanone (MEK) ND 250 50 
156-59-2 cis-1,2-Dichloroethene ND 50 50 
67-66-3 Chloroform ND 50 50 
74-97-5 Bromochloromethane ND 50 50 
71-55-6 1,1,1 -Trichloroethane ND 50 50 
107-06-2 1,2-Dichloroethane ND 50 50 
71-43-2 Benzene ND 50 50 
56-23-5 Carbon tetrachloride ND 50 50 
78-87-5 1,2-Dichloropropane ND 50 50 
79-01-6 Trichloroethene ND 50 50 
74-95-3 Dibromomethane ND 50 50 
75-27-4 Bromodichloromethane ND 50 50 
591-78-6 2-Hexanone ND 250 50 
10061-01-5 cis-1,3-Dichloropropene ND 50 50 
10061-02-6 trans-1,3-Dichloropropene ND 50 50 
108-88-3 Toluene ND 50 50 
79-00-5 1,1,2-Trichloroethane ND 50 50 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 250 50 
124-48-1 Dibromochloromethane ND 50 50 
106-93-4 1,2-Dibromoethane ND 50 50 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACrOR 
127-18-4 T etrachloroethene ND 50 50 
630-20-6 1,1,1,2-Tetrachloroethane ND 50 50 
108-90-7 Ghlorobenzene ND 50 50 
100-41-4 Ethylbenzene ND 50 50 
108383,106423 m & p Xylene ND 100 50 
75-25-2 Bromoform ND 50 50 
100-42-5 Styrene ND 50 50 
95-47-6 o-Xylene ND 50 50 
79-34-5 1,1,2,2-Tetrachloroethane ND 50 50 
96-18-4 1,2,3-Trichloropropane ND 50 50 
110-57-6 trans-l,4-Dichloro-2 butene ND 50 50 
98-82-8 Isopropylbenzene ND 50 50 
103-65-1 n-Propylbenzene ND 50 50 
108-67-8 1,3,5-Trimethylbenzene ND 50 50 
95-63-6 1,2,4-Trimethylbenzene ND 50 50 
541-73-1 1,3-Dichlorobenzene ND 50 50 
106-46-7 1,4-Dichlorobenzene ND 50 50 
95-50-1 1,2-Dichlorobenzene ND 50 50 
67-72-1 Hexachloroethane ND 50 50 
96-12-8 1,2-Dibromo-3-chloropropane ND 250 50 
120-82-1 1,2,4-Trichlorobenzene ND 250 50 
91-20-3 Naphthalene ND 250 50 
91-57-6 2-Methylnaphthalene ND 250 50 

J code all results from bromochloromethane to trans-1,3-dichloropropene. 

ND = not detected at the specified detection limit. 
MM = not measured. 

• Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-11 POX 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-G 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 5 1 
74-87-3 Chloromethane ND 5 1 
75-01-4 Vinyl chloride ND 5 1 
74-83-9 Bromomethane ND 5 1 
75-00-3 Chloroethane ND 5 1 
75-69-4 Trichlorofluoromethane ND 5 1 
67-64-1 2-Propanone (Acetone) ND 25 1 
60-29-7 Diethyl ether ND 10 1 
75-35-4 1,1-Dichloroethene ND 1 1 
74-88-4 Methyl iodide ND 1 1 
107-13-1 Acrylonitrile ND 5 1 
75-09-2 Methylene chloride ND 5 1 
75-15-0 Carbon disulfide ND 5 1 
156-60-5 trans-1,2-Dichloroethene 11 1 1 
1634-04-4 Methyltertbutylether (MTBE) ND 1 
75-34-3 1,1-Dichloroethane ND 1 1 
78-93-3 2-Butanone (MEK) ND 1 
156-59-2 cis-1,2-Dichloroethene 12 1 1 
67-66-3 Chloroform ND 1 1 
74-97-5 Bromochloromethane ND 1 1 
71-55-6 1,1,1 -T richloroethane ND 1 1 
107-06-2 1,2-Dichloroethane ND 1 1 
71-43-2 Benzene ND 1 1 
56-23-5 Carbon tetrachloride ND 1 1 
78-87-5 1,2-Dichloropropane ND 1 1 
79-01-6 Trichloroethene 1.5 1 
74-95-3 Dibromomethane ND 1 1 
75-27-4 Bromodichloromethane ND 1 
591-78-6 2-Hexanone ND 1 
10061-01-5 cis-1,3-Dichloropropene ND 1 1 
10061-02-6 trans-1,3-Dichloropropene ND 1 1 
108-88-3 Toluene ND 1 1 
79-00-5 1,1,2-Trichloroethane ND 1 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
124-48-1 Dibromochloromethane ND 1 1 
106-93-4 1,2-Dibromoethane ND 1 1 
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MDEQ ENVIRONMENTAL LABORA TOR Y 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECIION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 1 1 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 
108-90-7 Chlorobenzene ND 1 1 
100-41-4 Ethylbenzene ND 1 1 
108383,106423 m & p Xylene ND 1 
75-25-2 Bromoform ND 1 1 
100-42-5 Styrene ND 1 
95-47-6 o-Xylene ND 1 1 
79-34-5 1,1,2,2-Tetrachloroethane ND 1 1 
96-18-4 1,2,3-Trichloropropane ND 1 1 
110-57-6 trans-l,4-Dichloro-2 butene ND I 1 
98-82-8 Isopropylbenzene ND 1 1 
103-65-1 n-Propylbenzene ND 1 1 
108-67-8 1,3,5-Trimethylbenzene ND 1 1 
95-63-6 1,2,4-Trimethylbenzene ND 1 1 
541-73-1 1,3-Dichlorobenzene ND 1 1 
106-46-7 1,4-Dichlorobenzene ND 1 1 
95-50-1 1,2-Dichlorobenzene ND 1 1 
67-72-1 Hexachloroethane ND 1 1 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 1 
120-82-1 1,2,4-Trichlorobenzene ND 5 1 
91-20-3 Naphthalene ND 5 1 
91-57-6 2-Methylnaphthalene ND 5 1 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906150-120A 

Date Collected: 6/18/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID; MW-F 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 11 1 
95-57-8 2-Chlorophenol ND 1 
95-48-7 o-Cresol ND 11 1 
108394,106445 m & p-Cresol ND 1 
89-75-5 2-Nitrophenol ND 11 1 
105-67-9 2,4-Dimethylphenol ND 11 1 
120-83-2 2,4-Dichlorophenol ND 11 1 
59-50-7 4-Chloro-3-methylphenol ND 11 1 
88-06-2 2,4,6-Trichlorophenol ND 11 1 
95-95-4 2,4,5-Trichlorophenol ND 11 1 
51-28-5 2,4-Dinitrophenol ND 54 1 
100-02-7 4-Nitrophenol ND 54 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 54 1 
87-86-5 Pentachlorophenol ND 54 1 

J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9906150, Page 57 of 59 
Printed 8/11/99 2:54 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906150-12P0X 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-F 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 5 1 
74-87-3 Chloromethane ND 5 1 
75-01-4 Vinyl chloride ND 5 1 
74-83-9 Bromomethane ND 5 1 
75-00-3 Chloroethane ND 5 1 
75-69-4 Trichlorofluoromethane ND 5 1 
67-64-1 2-Propanone (Acetone) ND 25 1 
60-29-7 Diethyl ether ND 10 1 
75-35-4 1,1-Dichloroethene ND 1 1 
74-88-4 Methyl iodide ND 1 1 
107-13-1 Acrylonitrile ND 5 1 
75-09-2 Methylene chloride ND 5 1 
75-15-0 Carbon disulfide ND 5 1 
156-60-5 trans-1,2-Dichloroethene ND 1 1 
1634-04-4 Methyltertbutylether (MTBE) ND 
75-34-3 1,1 -Dichloroethane ND 1 1 
78-93-3 2-Butanone (MEK) ND 1 
156-59-2 cis-1,2-Dichloroethene ND 1 1 
67-66-3 Chloroform ND 1 1 
74-97-5 Bromochloromethane ND 1 1 
71-55-6 1,1,1-Trichloroethane ND 1 1 
107-06-2 1,2-Dichloroethane ND 1 1 
71-43-2 Benzene 1.0 1 1 
56-23-5 Carbon tetrachloride ND 1 1 
78-87-5 1,2-Dichloropropane ND 1 1 
79-01-6 Trichloroethene ND 1 1 
74-95-3 Dibromomethane ND 1 1 
75-27-4 Bromodichloromethane ND 1 1 
591-78-6 2-Hexanone ND 1 
10061-01-5 cis-1,3-Dichloropropene ND 1 1 
10061-02-6 trans-1,3-Dichloropropene ND 1 1 
108-88-3 Toluene ND 1 
79-00-5 1,1,2-Trichloroethane ND 1 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
124-48-1 Dibromochloromethane ND 1 1 
106-93-4 1,2-Dibromoethane ND 1 1 

Workorder 9906150, Page 58 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 1 1 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 1 
108-90-7 Chlorobenzene ND 1 1 
100-41-4 Ethylbenzene ND 1 1 
108383,106423 m & p Xylene ND 1 
75-25-2 Bromoform ND 1 1 
100-42-5 Styrene ND 1 1 
95-47-6 o-Xylene ND 1 1 
79-34-5 1,1 ,2,2-T etrachloroethane ND 1 1 
96-18-4 1,2,3-Trichloropropane ND 1 1 
110-57-6 trans-l,4-Dichloro-2 butene ND 1 1 
98-82-8 Isopropylbenzene ND 1 1 
103-65-1 jn-Propylbenzene ND 1 1 
108-67-8 11,3,5-Trimethylbenzene ND 1 1 
95-63-6 1,2,4-Trimethylbenzene ND 1 1 
541-73-1 1,3-Dichlorobenzene ND 1 1 
106-46-7 1,4-Dichlorobenzene ND 1 1 
95-50-1 1,2-Dichlorobenzene ND 1 1 
67-72-1 Hexachloroethane ND 1 1 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 1 
120-82-1 1,2,4-Trichlorobenzene ND 5 1 
91-20-3 Naphthalene ND 5 1 
91-57-6 2-Methylnaphtiialene ND 5 1 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. • 
Reference method is 8260/624. 
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL LABORATORY NO: PD-13 
ENVIRONMENTAL QUALITY PROCEDURE DATE: Rev, 10/9/95 

Subject: Laboratory Result Remark Codes 

A value reported is the mean of two or more determinations. 

C value calculated from other independent parameters. 

J estimated value or value not accurate. 

K actual value is known to be less than the value given, i.e. substance, if present, is below detection limit. 

L actual value is known to be greater than the value given. 

T value reported is less than criteria of detection. 

W value observed is less than lowest value reportable under "T" code. 

DL sample analyzed using a dilution(s). 

DM dilution required due to matrix problems. 

HT recommended laboratory holding time was exceeded before analysis. 

LH Q. C. indicated possible low recovery. Actual level may be higher. 

LL Q. 0. indicated possible high recovery. Actual level may be lower. 

MM analytical method or matrix is not within SOP of this laboratory. 

NO no confirmation by a second technique. 

NH non-homogeneous sample made analysis of a representative sample questionable. 

PI possible interference may have affected the accuracy of the laboratory result. ) 

QC quality control problems exists. 

RB Reagent Blank. The level of reagent blank contamination is reported in the comment column and 
may be subtracted from the analyte value by the user. 

ST recommended sample collection/preservation technique not used. 

ACC laboratory accident resulted in no obtainable value. 

FCN free cyanide was not analyzed due to low level of total cyanide. 

INT interference encountered during analysis resulted in no obtainable value. 

1ST Improper sample collection/preservation. Sample not suitable for analysis. 

NAV requested analysis not available. 

QNS quantity not sufficient to perform requested analysis. 

STR settleable residue was not analyzed due to low suspended solids. ^ j/ 

Approved bv: ^ 
C^org^u, Lab Section Chief ' Dati 

bha:Filc R:\Worddocs\ / 

Codes.doc 



Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon, Ml 49444-267.3 • Phone 231-773-5998 ' Fax 231-773-6537 

ik- RECEIVED ERD S.E. MICH. 
July 8,1999 

Ms. Beith Vens 
MDEQ Southeast Michigan District 
38980 W. Seven Mile Road 

JUL I 2 1999 
July 8,1999 

Ms. Beith Vens 
MDEQ Southeast Michigan District 
38980 W. Seven Mile Road FILE 
Livonia. Ml 48152 rniiNTY 

RE' TRACE ID X113 
MDEQ-ERD Project: #455100/BASF Riverview 

Dear Ms. Vens: 

Enclosed are the analytical results which represent the completed report for the above 
referenced project. All analyses were completed at Trace Analytical Laboratories, Inc. 

The samples were received on June 21, 1999, in good condition, correctly labeled and properly 
preserved. Any problems encountered during sample receipt are addressed in the enclosed 
Sample Log-In Checklist. 

Every practical effort was made to meet the quality control requirements of each analytical 
method, and the reporting limit specifications of the project. In several cases, reporting limits 
have been elevated due to matrix interferences. 

The analytical data associated with this project has t>een reviewed for accuracy, precision, and 
completeness. Methods used for analyses are indicated on analytical reports. Any problems 
encountered during the handling and/or analyses of the samples have been addressed in the 
Statement of Data Qualifications Section. If you have any questions or require further 
information, please do not hesitate to contact me. 

Sincerely, 

Ray V. Buhl 
Laboratory Manager 

Enclosures 





mCHIGAN DEPT. OF ENVIRONMENTAL QUALITY ^ yy ^ 

MATRIX = WATER 

LABORATORY ANALYSIS REQUEST SHEET 

"TemP Lo. **** SAFETY WARNING 
YES/NO-INFO ON BACK 

cSi) LAB 
ORDER« ^OCol^ 

RECEIVED DATE / „, 
PRIORITY *21^ AT LAB BY TIMECgL/^/jg PM 

SUBMITTER, . DISTRICT CONTACT PERSON PHONE 
DIVISION C\'^V> OR OFFICE rvA.t-0.-v FOR OUESTIONS "\r: ViKzij 

LOCATION COLLECTED DELIVERED 
SAMPLED i I S v. . BY \\|\ W-x V \ v.- i.rv Vl f r'^^BY VV\ . fv.(. j-

ACCEPT "HT CODE SEND RESULTS , AT ADDRESS 
YES / NO TO ATTENTION OF ' YA' x-V VJ 'T- > (if different _ 

than above 
office) INDEX PCA 

j.y. 'ScTv-n 
SAMPLE REMARKS: 

PROJECT PH 
\00 UiC > 

S/VMPLE 
NITMBER 

FIELD ID OR DESCRIPTION S/tMPLE C 
YY/MM/Db 

COLLECTED 
HHrMM SAMPLE INFORMATION 

01 UxJ - V\1L-\\7, 
02 uo - £. 
O.T <v\.ta J - VA 
04 WA VA_» - :S 
05 tfv\vjo-T^ 

GENERAL CHEMISTRY 
DO Diie O:o'gen 1 2 3 4 5 

GNSOiO-Phoi 1 2 3 4 5 
ReiidueSS 1 2 3 4 5 
Residue IDS 1 2 3 4 5 

1 2 3 4 S 
BOD Tot 5 day 1 2 3 4 5 
BODCerfaidsy 1 2 3 4 5 

1 2 3 4 5 

OA COD 
TOO 
NO, + NOv NHj 
KJELNMotP 

GC Phenolicf 
GP Phcnolicirtfl»DES) 

GBTOUICN 
FtceCN 

FILE A UBFORMXLS 

ORGANIC 
VO(^TILES 

POV (BTEXonW 1 5 
624/8260 \ 1 5 
624/8260 plus\0' 
(Libran* SearchlKT 5 

PESTv^ PCB 
ON 608/612(^3) (T 

PCB (onl 

INORGANIC 

BASENEUTRALS 
625 (BN) 
(Lib. Search) 

PHENO 
625(SC 8) 

SPECIAL REQ 

A.v^'^vv^o^f^vu•. 

MA TuuJ Meuit 
MAD Diu-rieldFtUcnd 
MD Disa-Lab Filtered 

\ 
Dclection LimilX 
Cd Cr Cii Ni Pb Zn \ 
Fe Co Li M« 
.•VI B« Be Mo V Ti 
B Sr 
MICH TEN 
(Ai. Be. Cd, Cr. Co, Pb, Hg, Sc. 

Ce Mg Ne K 
As-Arsenic 
Ag - Silver 
Hg - Mercuiy 
Se - Selenium 
Sb - Antimony 
11 - Thallium 

MN pH. Conductance 
CL SO,. Toul 
HCOi-CO, 
Cr"* 

OG Oil& 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

1/4/96 



Dce, 
MATRIX = WATER 

^^CfflGAN DEPT. OF ENVmONMENTAL QUALITY 
LABORATORY ANALYSIS REQUEST SBEEET 

**** SAFETY WARNING *-
YES / NO -• INFO ON BACK 

LAB _ , 
ORDER# 

~ ^ RHCEIVED DATE ^ nCi 
PRIORITY CTf, AT LAB BY TIME_^/gjj_/__0' ^3^ PM 

) 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE x FOR QUESTIONS ̂  \J<?A ( 7^0 

LOCATION 
SAMPLED (^v^K t^ON -y v^J 

COLLECTED , , DELIVERED 
BY TOwx'v \ 1^.(2: BY >Uv W/AI?-KI<S 

ACCEPT "HI" CODE 
YES / NO 

INDEX PCA 
l>b'Y l"l 

SAMPLE REMARKS: 

SEND RESULTS ^ . AT ADDRESS 
TO ATTENTION OF . Vl e v\ S (if differeni ' 

than above 
oIEcc) PROJECT 

L| oc* 
PH 

JILL 

SAMPLE 
bnjMBER 

FIELD ID OR DE.SCRiPDON SAMPLE C 
YY/MMA5D 

:OLLECTED 
HH.-MM SAMPLE INFORMATION 

OLi • VVWAJ - L_ iL-fn 
07 IMVU ' lA. M 

o« M.UJ - ̂  

•' VA WJ - P. 
. \v\ VAJ -C.^ \\ 

GENERAL CHEMISTRY 
DO Diu Oxygea 1 2 3 4 5 

ON NO^ »4>hot 
Residue SS 
Resiiluc TDS 

BOD Tod day 
BODCa(fa3dav 

GACOD 
roc 
NOj-^SO^NH, 
KJEL N. Tot P 

GG Phenolics 
GP PhenoUcitNPOES) 

GB Toul CN 
FreeCN 

ORGANIC 
VOLA'^ 

POV (BTEXonly) \ 12 3 
624/8260 \ 123 
624/8260 plus \T^?V4 5, ^ 
(Libnuy Search) 

PEST & PC 
ON 608/612 (Sc 3) 

^B(only) 

BASE NEUTRALS____ 
OB 625 (BN) ,3 4 5 > 

(Lib. Search) "l 2~3^5 

INORGANIC 
MA Total Metals 1 2 3 4 5 
MAD Oiss-rieldriUered 1 2 3 4 5 
MD Diss-Lab Filtered 1 2 3 4 5 

/Tb 

~K-
OA 625 (SC 8) 

SPECIAL REQl 

Delectioa Limit 
Cd Cr Cu Ni Pb Zo 
Fe Co U Mn 
.Al Ba Be Mo V Ti 
B Sr 
MICHTEN c, 
(As. Ba. Cd. Cr, Cu. Pb. Hg.: 

^ Ca .VIg No K 
As •Arsenic 
Ag T Silver 
Hg - Mercury 
Se - Selenium 
Sb - Antimony 
TI - Thallium 

1 2 

4 5 ) 
MN pR Conductance 

CU SO,. Total Alk 
HCOj-CO, 
Cr-* T 2 3 

OG Oil A Grease 12 3 4 

FILE A LABFORM.XLS t/iwge 



MICHIGAN DEPT. OF ENVIRONMENTAL QUALITY 
LABORATORY ANALYSIS REQUEST SHEET 

MATRIX = WATER 

44 
•••• SAFETY WARNING 
YES / NO -• INFO ON BACK 

LAB 
ORDER# PRIORITY *77^ AT LAB BY TIME,^/^/^ ^ 

DATE 

SUBMITTER DISTRICT . CONTACT PERSON PHONE 
DIVISION OR OFFICE . FOR OUESTIONS"^cAJg/v, VJ<^ »vrS' (^3^ - 9 Hjou 

LOCATION _ COLLECTED DELIVERED 
SAMPLED ) BY WS sAf. BY 

ACCEPT "HT CODE 
YES / NO 

SEND RESULTS 
TO ATTENTION OF L- Qew 

INDEX 
HE 07.2 

PCA 

SAMPLE REMARKS; 

PROJECT 
V crc 

PI I 
00 

AT ADDRESS 
(if diflcreni ' 
than above 
oQIcel 

S/LMPLE 
NUMBER 

FIELD ID OR DESCRIPTION SAMPLE C 
YY/MM/Db 

:OLLECTED 
HH.MM SAMPLE INFORMATION 

01 - ft- Mo ^ 4 a MW' F 
0.^ 
04 
05 

GENERAL CHEMISTRY 
DO Diu On^ea 1 2 3 4 3 

ORGANIC INORGANIC 

GN.SOio4>ho» 1 2 3 4 5 
ReiiducSS 1 2 3 4 5 
Residud TDS 1 2 3 4 5 

1 2 3 4 5 
BOD Tot 3 day 1 2 3 4 5 
BOD Garb 3 day 1 2 3 4 5 

1 2 3 4 5 

VOLA' 
POV (BTEXooly) 

624/8260 
624/8260 plus 
(Libran- Search) 

GA COD 
TOC 
NO, + NOi NH, 
i:iELN,TotP 

GG Phenolics 
GP PhenolicitNPOES) 

,GB Toul CN* 
FresCN 

PEST & PC 
ON 608/612 (So 3) 3^4 5 

PCB (only) / 2 3 4 5 

BASE NEUTRALS 
OB 625 (BN) 1(2^3 4 5 

(Lib. Search) 1 2 3 4 5 

MA Total Melah 1 2 3 4 5 
MAD Dm-Fieldrtbcred 1 2 3 4 5 
MD Dts*-UbFiUcnd 1 2 3 4 5 

Deleciion Limit 
Cd Cr Ca Ni Pb Zn 
Fe Co Li Mn 
A1 Ba Bo Mo V Ti 
B Sir 
MICH TEN 

^ {Ai.Ba.Cd,Cr.Cii, \g.Zn) 

PHENOIS 
625(SC 8) 

SPECIAL REQi 

3 4 5 OA 

li 3X4 5 

\T- <2VVOO^' 

Ca Mg Na K 
As-Arsenic 
Ag - Silver 
Hg - Mercury 
Se- Seleiuum 
Sb - Antimony 
11 - Thallium 

MN pH. ConductaoM 
CL SO,. Total ABC 
HCOi-CO, 
Cr*" 

FILE A LABFORM.XLS 1/4/96 



SAMPLE LOG IN CHECKLIST 
Data^/j//y? 

HPN#: 

Client Name; 

Project Name: g ue/^Ui'C Lt 1 

Project#: V / /'^ Logged in byt 

# of Coolers: 

Cooler #s: 

Cooler #s: 

,ooler Receipt 

Cooler/samples delivered by: 

Trace courier 

Hand delivered 

Commercial courier 

Name of deiivery person • OSAJ 
Name of courier service: 

: 
Did cooler come with a bill of lading? No 

Yes 
/I Way Bill or Tracking #: 

COC Seals present and intact on cooler? 

No 

Yes [ Custody seals signed by: 

Client COC number. 

Type of packing in cooler. 

Coolant and Temperature 
Type of Coolant Used 

Yes 
Slurry w/ crushed, cubed, or chip ice? 

Multiple bags of ice around sampies? 

Ice Packs/ Blue Ice : 

No Coolant Present: 

No 

1 XJ 
Temperature (as taken m Coo, 
e^J^I Time: ^0 
Temperature (as taken in Cooler) 

Date 
Temperature Blank: 

Range of 3 samples: f / ^^ 

Melt Water 'C 

•c 

Ice still present upon receipt: A^'l^es | | No 

General 
Yes No NA 

COC taped to inside of cooler lid? 1 H- • 1 
All bottles arrived unbroken with labels In good condition? _....... ̂  -1 1 

Each sample is in a sealed plastic bag? 
Labeis filled out completely? 1 

All bottle labels agree with Chain of Custody (COC)? 1 
Sufficient sample to run tests requested? r~ 
pH checked and samples at correct pH? z n 
Correct preservative added to samples? 1 

DRO/GRO samples received and appropriate check in form completed? 1 | z 
Air bubbles absent from VOAs? .. Z] H" 

COC filled out properly and signed by client? 
COC signed in by TRACE sample custodian? 

Was project manager called and samples discussed? rz 1 1 
Contact: Date: 

Notes: 

Logins TRACE Analytical Laboratories, Inc. Rev.6 7/21/98 





Analytical Laboratories. Inc. 
2241 Black Creek Road • Muskegon. MI 49444-2673 • Rhone 231-773-5998 ' Fax 231-773-6537 

Julys, 1999 
Ms. Beth Vens 
MDEQ 

RE: TRACE ID X113 
MDEQ-ERD Pr(^: #45510QmASF Riverview 

CROSS REFERENCE TABLE 

MDEQ ID TRACE ID 
MW-D X113-01 
MW-E X113-02 
MW-H X113-03 
MW-J X113-04 
MW-I X113-05 
MW-L X113-06 
MW-K X113-07 
MW-A X113-08 
MW-B X113-09 
MW-C X113-10 
MW-F X113-11 



Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon, Ml 49444-2673 ' Phone 231-773-5998 • Fax 231-773-6537 

Julys. 1999 
Ms. Beth Vens 
MDEQ 

RE: TRACE IDXII3 
MDEQ-ERD Project: #455100/BASF Riverview 

ANALYTICAL RESULTS 
STA TEMENT OF DA TA QUALIFICA TIONS 

TRACE ID: X113-01 Sample ID: MW-D 
X113-02 

Sample ID: 
MW-E 

X113-07 MW-K 
X113-08 MW-A 
X113-11 MW-F 

Parameter: Base Neutral Surrogate Method: EPA SW-846 8270 

Qualifier: Explanation: 
* One of the base/neutral surrogate recoveries was outside the control limits. 

Qualification/Narrative: 
As the other two base/neutral surrogates were within the control limits, no data 
requires qualification. 

TRACE ID: X113-09 
X113-10 

Sample ID: MW-B 
MW-G 

Parameter: Base Neutral Surrogates Method: EPA SW-846 8270 

Qualifier: Explanation: 
* A dilution of greater than 1:10 was required on this sample. 

Qualification/Narrative: 
Consequently, surrogate recoveries are not available. 

TRACE ID: X113-03 Sample ID: MW-H 
Parameter: All Base Neutral 

Compounds 
Method: EPA SW-846 8270 

Qualifier: Explanation: 
* The surrogates were out of control low when compared to the control limits. 

Qualification/Narrative: 
Additional sample was not available for re-extraction. All positive results and 
reporting limits must be considered estimated. 



W Analytical Laboratories, Inc. 
2241 Black Creek Road ' Muskegon. Ml 49444-2673 • Rhone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-01 
Sample ID: MW-D 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sampie Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
4.1 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

9mi-Volatile Organic Anaiytes RESULTS REPORTiNG LilV 
bis(2-Chloroethyl)ether U 10 ug/L 
1,3-Dichlorobenzene u 10 ug/L 
1,4-Dichlorobenzene u 10 ug/L 
1,2-Dichlorobenzene u 10 ug/L 
Benzyl alcohol u 50 ug/L 
bis(2-Chlorotsopropyl)ether u 10 ug/L 
N-Nitroso-di-n-propylamine u 10 ug/L 
Hexachloroethane u 10 ug/L 
Nitrobenzene u 10 ug/L 
Isophorone u 10 ug/L 
bis(2-Chloroethoxy)methane u 10 ug/L 
1,2,4-T richlorobenzene u 10 ug/L 
Naphthalene 220 10 ug/L 
4-Chloroanlllne U 20 ug/L 
Hexachloro-1,3-butadiene U 10 ug/L 
2-Methylnaphthalene 20 10 ug/L 
Hexachlorocyclopentadiene U 21 ug/L 
2-Chloronaphthalene U 10 ug/L 
2-Nltroanlline U 20 ug/L 
Dimethylphthalate U 10 ug/L 
Acenaphthylene 20 10 ug/L 
2,6-Djnitrotoluene U 10 ug/L 
3-Nltroaniline u 20 ug/L 
Acenaphthene u 10 ug/L 
Dibenzofuran 16 10 ug/L 
2.4-Dinitrotoluene U 10 ug/L 
Diethylphthalate U 10 ug/L 
Fluorene 18 10 ug/L 
4-Chlorophenyl-phenylether U 10 ug/L 
4-Nltroaniline U 20 ug/L 
N-Nltrosodiphenylamine U 10 ug/L 
4-Bromophenyl-phenylether U 10 ug/L 
Hexachlorot>enzene u 10 ug/L 
Phenanthrene 68 10 ug/L 
Anthracene 14 10 ug/L 
Carbazole 20 10 ug/L 
Di-n-bulylphthalate U 10 ug/L 
Fluoranthene 54 10 ug/L 
Pyrene 28 10 ug/L 

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD • Relative Percent Difference QC - Additional Quality Control • # - Rerun 
Qualifier Key U • Compound not detected J - Estimated value B • Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S • Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



Analylical Laboratories, Inc. 
2241 Black Creek Ruad • Muskegon, M! 4D444-2673 ' Phone 6I6-773-599S • Fax 616-773-6337 

Ms. Beth Vans 
MOEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-01 
Sample ID: MW-D 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier; 4.1 
Sample Date: 06/18/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

emi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate U 10 ug/L 
Benzo(a)anthracene u 10 ug/L 
Chrysene u 10 ug/L 
3,3'-Dichlorobenzidine u 20 ug/L 
bis(2-Ethylhexyl)phthalate 12 10 ug/L 
Di-n-octylphthalate U 10 ug/L 
Benzo(b)fluoranthene 10 10 ug/L 
Benzo(k)fluoranthene U 10 ug/L 
Benzo(a)pyrene u 10 ug/L 
lndeno(1,2,3-cd)pyrene u 10 ug/L 
Dibenzo(a, h)anthracene u 10 ug/L 
Benzo(g.h.i)peiylene u 10 ug/L 
Surrogates RECOVERY CONTROL LIMITS 
Nitrobenzene-d5 78 % 46 - 95 
2-Fluorobiphenyl 41 % 40 - 93 
p-Terphenyl-d14 40 % * 54 - 116 

TRACE ID Suffix Kay: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD • Relative Percent Difference QC - Additional Quality Control - # - Rerun 
Qualifier Key; U > Compound not detected J • Estimated value B • Analyte present In blank E - Exceeded the range of calibration D - Quantified from a dilution 

X • Quantified from a previous run S • Quantified from a subsequent run * • Results do not meet QC acceptance criteria, see narrative 



^ Analytical Laboratories, Inc. 
2241 Black Creek Road ' Muskegon. Ml 49444-2673 ' Phone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-02 
Sample ID: MW-E 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date; 

SW-846 8270 
Water 
2.0 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIW 
bis{2-Chloroethyl)ether 22 5.0 ug/L 
1,3-Djchlorobenzene U 5.0 ug/L 
1,4-Dichlorobenzene U 5.0 ug/L 
1.2-Dichloroben2ene u 5.0 ug/L 
Benzyl alcohol u 50 ug/L 
bis(2-Chloroisopropyl)ethef^ 9.3 5.0 ug/L 
N-Nitroso-di-n-propylamine U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bis(2-Chloroethoxy)ni ethane U 5.0 ug/L 
1.2,4-1 richiorobenzene U 5.0 ug/L 
Naphthalene 57 5.0 ug/L 
4-Chloroanillne U 20 ug/L 
Hexachloro-1,3-butacliene U 5.0 ug/L 
2-Methylnaphthalene 7.7 5.0 ug/L 
Hexachlorocyclopentadiene U 10 ug/L 
2-Chloronaphthalene U 5.0 ug/L 
2-Nitroaniiine U 20 ug/L 
Dimethylphthalate U 5.0 ug/L 
Acenaphthylenp^ 6.4 5.0 ug/L 
2,6-Dinltrotoluene U 5.0 ug/L 
3-Nitroaniline U 20 ug/L 
Acenaphthene U 5.0 ug/L 
DIbenzofuran 7.6 5.0 ug/L 
2,4-Dinitrotoluene U 5.0 ug/L 
Diethylphthalate U 5.0 ug/L 
Ruorene 8.9 5.0 ug/L 
4-Chlorophenyl-phenylether U 5.0 ug/L 
4-Nitroanlline U 20 ug/L 
N-Nitrosodiphenylamine U 5.0 ug/L 
4-Bromophenyl-phenylether U 5.0 ug/L 
Hexachiorobenzene U 5.0 ug/L 
Phenanthrene 38 5.0 ug/L 
Anthracene 7.8 5.0 ug/L 
Carbazole U 10 ug/L 
Di-n-butylphthaiate u 5.0 ug/L 
Fluoranthene 28 5.0 ug/L 
Pyrene 20 5.0 ug/L 

TRACE ID Suffix PUP - Duplicate MS • Matrix Spike MSD • Matrix Spike Duplicate RPD - Relative Percent Difference QC • Additional Quality Control • P - Rerun 
Qualffier Key. U • Compound not detected J • Estimated value B«Analyte present in blank E • Exceeded the range of calibration 0 - Quantified from a dilution 

X - Quantified from a previous run S • Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



AmiYtical Laboratohcs, Inc. 
2241 Black Cnx-k Road • Muskegon, Ml 4S1444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-02 
Sample ID: MW-E 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
2.0 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

emi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butyl benzyiphthalate U 5.0 ug/L 
Benzo(a)anthracene u 5.0 ugA. 
Chrysene u 5.0 ug/L 
S.S'-Dichlorobenzldine u 20 ug/L 
bis(2-Ethylhexyl)phthalate u 5.0 ug/L 
Di-n-octylphthalate u 5.0 ug/L 
Benzo(b)fluoranttiene 5.5 5.0 ug/L 
Benzo{k)fluoranthene U 5.0 ug/L 
Benzo(a)pyrene U 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a,h)anthracene U 5.0 ug/L 
Benzo{g,h,i)perylene U 5.0 ug/L 
Surrogates RECOVERY CONTROL LIMITS 
NItrobenzene-dS 53 % 46 - 95 
2-Fluorobiphenyl 49 % 40- 93 
p-Terphenyl-d14 29 % * 54- 116 

TRACE ID SutBx Kay: DUP - Duplieata MS - Matrix Spike MSD - Matrix Spike Ekiplicate RPD - Relative Percent Dilierence QC - Additional Quality Control - # - Rerun 
Qualifier Key. U - Compound not detected J - Estimated value B - Analyte present In blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



Analytical Laboratories, Inc. 
22^1 Black Creek Road • Muskegon, Ml 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-03 
Sample ID: MW-H 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.0 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

bis(2-Chloroethyl)ether U * 5.0 ug/L 
I.S-Dichlorobenzene U * 5,0 ug/L 
1,4-Dichlorobenzene U * 5.0 ug/L 
1,2-Dichlorobenzene U 5.0 ug/L 
Benzyl alcohol U * 50 ug/L 
bi8{2-Chloroisopropyl)ether U 5.0 ug/L 
N-Nitroso-dl-n-propylamine U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bis(2-Chloroethoxy)methane U * 5.0 ug/L 
1,2,4-T richlorobenzene U * 5.0 ug/L 
Naphthalene U 5.0 ug/L 
4-Chloroanillne U * 20 ug/L 
Hexachloro-1,3-butadiene U * 5.0 ug/L 
2-Methylnaphthalene U * 5.0 ug/L 
Hexachlorocyclopentadiene U 5.0 ug/L 
2-Chloronaphthalene U * 5.0 ug/L 
2-Nitroanlline u * 20 ug/L 
Dimethylphthalate u * 5.0 ug/L 
Acenaphthylene u * 5.0 ug/L 
2,6-Dinitrotoiuene u * 5.0 ug/L 
3-Nitroaniline u * 20 ug/L 
Acenaphthene u * 5.0 ug/L 
DIbenzofuran u * 5.0 ug/L 
2,4-Dinltrotoluene u * 5.0 ug/L 
Diethylphthalate u 5.0 ug/L 
Fluorene u * 5.0 ug/L 
4-Chlorophenyl-phenylether u 5.0 ug/L 
4-Nltroanillne u 20 ug/L 
N-Nltrosodiphenylamine u * 5.0 ug/L 
4-Bromophenyl-phenylether u * 5.0 ug/L 
Hexachlorobenzene u * 5.0 ug/L 
Phenanthrene u * 5.0 ug/L 
Anthracene u 5.0 ug/L 
Carbazole u 10 ug/L 
Di-n-butylphthalate u * 5.0 ug/L 
Fluoranthene u * 5.0 ug/L 
Pyrene u * 5.0 ug/L 

TRACE 10 Suflix Key: DUP • Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD • Reiative Percent Difference QC - Additional Quality Control - # - Rerun 
Qualifier Key; U • Compound not detected J - Estimated value 6 • Analyte present in blank E - Exceeded the range of calibration D > Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run • - Results do not meet QC acceptance criteria, see narrative 



lAAj^ Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon, MI 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-03 
Sample ID: MW-H 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier 1.0 
SampieDate: 06/18/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

Semi-Volatiie Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate U * 5.0 ug/L 
Benzo(a)anthracene U * 5.0 ug/L 
Chrysene U 5.0 ug/L 
3,3^-Dichlorobenzidine U 20 ug/L 
bis(2-Ethylhexyl)phthalate U * 5.0 ug/L 
Di-n-octylphthalate U ' 5.0 ug/L 
Benzo(b)fluorar)thene U * 5.0 ug/L 
Benzo(k)fluoranthene U 5.0 ug/L 
Benzo(a)pyrene U 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a,h)anthracene U 5.0 ug/L 
Benzo(g,h,i)perylene U * 5.0 ug/L 
Surrogates RECOVERY CONTROL LIMI 
Nitrobenzene-dS 43 % * 46 - 95 
2-Fluorobiphenyl 35 % * 40- 93 
p-Terphenyl-d14 43 % * 54 - 116 

TRACE Id Suffix Kay: DUP - Duplicate MS • Matrix Spika MSO • Matrix Spike Duplicate RPD • Relative Percent Difference QC - Additional Quality Control - ri - Rerun 
QualHiaf Ker U. Compound not detected J • Estimated value B - Analyte present In blank E - Exceeded the range of calibratian D • Quantified from a dilution 

X - Quantilied from a previous nin S - Quantified from a subsequent tun * - Results do not meet QC acceptance criteria, see narrative 



I AnalYtical Laboratories, Inc. 
2241 Black Creek Road • Muskegon, MI 49444-2673 • Rhone 616-773-5998 • Fax 616-773-653? 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-04 
Sample ID: MW-J 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 

SW-846 8270 
Water 
1.1 
06/18/99 
08/21/99 
06/23/99 
07/02/99 

Report Date: 07/08/99 

emi-Volatile Organic Analytes RESULTS REPORTING LIN 
bis(2-Chloroethyl)ether U 5.0 ug/L 
1,3-Dichloroben2ene u 5.0 ug/L 
1.4-Dichloroben2ene u 5.0 ug/L 
1,2-Dichlorobenzene u 5.0 ug/L 
Benzyl alcohol u 50 ug/L 
bis(2-Chloroisopropyl)ether 22 5.0 ug/L 
N-Nitroso-d'i-n-propylamine ,u 5.0 ug/L 
Hexachloroethane u 5.0 ug/L 
Nitrobenzene u 5.0 ug/L 
Isophorone u 5.0 ug/L 
bis(2-Chloroethoxy)methane u 5.0 ug/L 
1.2,4-T richlorobenzene u 5.0 ug/L 
Naphthalene 170 E 5.0 ug/L 
4-Chloroanillne U 20 ug/L 
Hexachloro-1,3-butadiene u 5.0 ug/L 
2-Methylnaphthalene 13 5.0 ug/L 
Hexachlorocyclopentadiene U 5.0 ug/L 
2-Chloronaphthalene U 5.0 ug/L 
2-Nitroanillne U 20 ug/L 
DImethylphthalate U 5.0 ug/L 
Acenaphthylene 11 5.0 ug/L 
2,6-Dinltrotoluene U 5.0 ug/L 
3-Nitroanillne u 20 ug/L 
Acenaphthene u 5.0 ug/L 
DIbenzofuran 6.2 5.0 ug/L 
2,4-Dinitrotoluene U 5.0 ug/L 
Diethylphthalate U 5.0 ug/L 
Fluorene 8.6 5.0 ug/L 
4-Chlorophenyt-phenylether U 5.0 ug/L 
4-Nitroaniline U 20 ug/L 
N-Nitrosodlphenylamine U 5.0 ug/L 
4-Bromophenyl-phenylether U 5.0 ug/L 
Hexachlorobenzene U 5.0 ug/L 
Phenanthrene 16 5.0 ug/L 
Anthracene U 5.0 ug/L 
Carbazole U 10 ug/L 
Dl-n-butylphthalate U 5.0 ug/L 
Fluoranthene 8.7 5.0 ug/L 
Pyrene 6.6 5.0 ug/L 

TRACE ID Suffix Key: DUP • Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference DC - Additional Quality Control • tt - Rerun 
Qualifier Key. U - Compound not detected J - Estimated value B - Analyte present In blank E - Exceeded tlie range of calibration D - Quantified from a dilution 

X - Quantilwd from a previous run S - (Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



AnaWtical Laboratories. Inc. 
2241 Black Ctvek Road • Muskegon, .MI 49444-267.1 • Phone 616-773-5998 • Fa.\ 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-04 
Sample ID: MW-J 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.1 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthaiate U 5.0 ug/L 
Benzo(a)anthracene U 5.0 ug/L 
Chrysene U 5.0 ug/L 
3,3'-Dichlorobenzidine U 20 ug/L 
bis(2-Ethylhaxyl)phthalate U 5.0 ug/L 
Di-n-octylphthalate U 5.0 ug/L 
Benzo(b)fluoranthene U 5.0 ug/L 
Benzo(k)flupranthene U 5.0 ug/L 
Benzo(a)pyrene U 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a, h)anthracene U 5.0 ug/L 
BenzD(g,h,i)pery)ene U 5.0 ug/L 
Surrogates RECOVERY CONTROL LIMITS 
Nitrobenzene-d5 59 % 46 - 95 
2-Fluorobiphenyl 54 % 40- 93 
p-Terphenyl-d14 66 % 54- 116 

TRACE ID Suffix Key. DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC • Additionai Quality Control - # • Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent nrn * - Results do not meet QC acceptance criteria, see narrafive 



2241 Black Creek Road • Muskegon, Ml 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 
Analytical Laboratories, Inc. 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-04-2 
Sample ID: MW-J 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
2.2 
06/18/99 
06/21/99 
06/23/99 
07/06/99 
07/08/99 

imi-Volatile Organic Analytes RESULTS REPORTING LIM 
bi8(2-Chloroethyl)ether X 5.5 ug/L 
1,3-Dichlorobenzene X 5.5 ug/L 
1,4-Dichlorobenzene X 5.5 ug/L 
1,2-Dichlorobenzene X 5.5 ug/L 
Benzyl alcohol X 50 ug/L 
bis(2-Chlorolsopropyl)ether X 5.5 ug/L 
N-Nltroso-di-n-propylamine X 5.5 ug/L 
Hexachloroethane X 5.5 ug/L 
Nitrobenzene X 5.5 ug/L 
Isophorbne X 5.5 ug/L 
bis(2-Chloroethoxy)methane X 5.5 ug/L 
1,2.4-T richlorobenzene X 5.5 ug/L 
Naphthalene 120 5.5 ug/L 
4-Chloroaniline X 20 ug/L 
Hexachloro-1,3-butadiene X 5.5 ug/L 
2-Methylnaphthalene X 5.5 ug/L 
Hexachlorocydopentadiene X 11 ug/L 
2-Chloronaphthalene X 5.5 ug/L 
2-Nitroaniline X 20 ug/L 
Dimethylphthalate X 5.5 ug/L 
Acenaphthylene X 5.5 ug/L 
2,6-Dinitrotoluene X 5.5 ug/L 
3-Nitroanillne X 20 ug/L 
Acenaphthene X 5.5 ug/L 
Dibenzofuran X 5.5 ug/L 
2,4-Dinitrotoluene X 5.5 ug/L 
Diethylphthalate X 5.5 ug/L 
Fluorene X 5.5 ug/L 
4-Chlorophenyl-phenylether X 5.5 ug/L 
4-Nitroanillne X 20 ug/L 
N-Nltrosodiphenylamjne X 5.5 ug/L 
4-Bromophenyl-phenylether X 5.5 ug/L 
Hexachlorobenzene X 5.5 ug/L 
Phenanthrene X 5.5 ug/L 
Anthracene X 5.5 ug/L 
Carbazole X 10 ug/L 
Di-n-butylphthalate X 5.5 ug/L 
Fluoranthene X 5.5 ug/L 
Pyrene X 5.5 ug/L 

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - ff - Rerun 
Qualifier Key: U - Compound not detected J • Estimated value B - Analyte present in blank E - Exceeded ttie range cf calibiaticn D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run * • Results do not meet QC acceptance criteria, see narrative 



IAJUA Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon, MI 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #45S100/BASF Riverview 

Trace ID: X113-04-2 
Sample ID: MW-J 

Batch ID; BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multipiier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
2.2 
06/18/99 
06/21/99 
06/23/99 
07/06/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate X 5.5 ug/L 
Benzo(a)anthracene X 5.5 ug/L 
Chrysene X 5.5 ug/L 
3.3'-Dichlorobenzidine X 20 ug/L 
bis(2-Ethylhexyl)phthalate X 5.5 ug/L 
Di-n-octylphthalate X 5.5 ug/L 
Benzo(b)fluoranthene X 5.5 ug/L 
Benzo(k)fluoranthene X 5.5 ug/L 
Benzo(a)pyrene X 5.5 ug/L 
lndeno(1,2,3-cd)pyrene X 5.5 ug/L 
Dibenzo(a,h)anthracene X 5.5 ug/L 
Benzo(g,h,i)perylene X 5.5 ug/L 
Surrogates RECOVERY CONTROL LIMr 
Nitrobenzene-d5 % X 46- 95 
2-Fiuorobjphenyl % X 40- 93 
p-Terphenyl-d14 % X 54- 116 

THACEIDSufRxKey; DUP - Duplicate MS - Matrix Spito MSD - Matrix Spike Duplicate RPD - Relative Percent Difference OC - Additional Quality Control Rerun 
Qualifier Key; U - Compound not detected J - Estimated value B - Analyle present in blank E - Exceeded tfie range of calibraton D - Quantified from a dilution 

X - Quantified from a previous nin S - Quantilied from a subsequent run * • Results do not meet QC acceptance criteria, see narrative 



J uAkhuA Analytical Laboratories, Inc. 
224] Black Crock Ruaci • .Muskegon, .Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-06 
Sample ID: MW-L 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.1 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

bis(2-Chloroethyl)ether U 5.0 ug/L 
1,3-Dichlorobenzene U 5.0 ug/L 
1,4-Dichlorobenzene U 5.0 ug/L 
1,2-Dichlorobenzene U 5.0 ug/L 
Benzyl alcohol U 50 ug/L 
bis(2-Chlorolsopropyl)ether U 5.0 ug/L 
N-Nitroso-di-n-propylamine U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bis(2-Chloroethoxy)methane U 5.0 ug/L 
1.2,4-Trichlorobenzene U 5.0 ug/L 
Naphthalene U 5.0 ug/L 
4-Chloroanillne U 20 ug/L 
Hexachloro-1,3-butadjene U 5.0 ug/L 
2-Methylnaphthalene U 5.0 ug/L 
Hexachlorocydopentadlene U 5.5 ug/L 
2-Chloronaphthalene U 5.0 ug/L 
2-Nitroanlllne u 20 ug/L 
DImethylphthalate u 5.0 ug/L 
Acenaphthylene u 5.0 ug/L 
2,6-Dinitrotoluene u 5.0 ug/L 
3-Nitroaniline u 20 ug/L 
Acenaphthene u 5.0 ug/L 
Dibenzofuran u 5.0 ug/L 
2,4-Dinltrotoluene u 5.0 ug/L 
Diethylphthalate u 5.0 ug/L 
Fluorene u 5.0 ug/L 
4-Chlorophenyl-phenylether u 5.0 ug/L 
4-Nltroanlline u 20 ug/L 
N-Nltrosodiphenylamlne u 5.0 ug/L 
4-Bromophenyl-phenylether u 5.0 ug/L 
Hexachlorobenzene u 5.0 ug/L 
Phenanthrene u 5.0 ug/L 
Anthracene u 5.0 ug/L 
Carbazole u 10 ug/L 
Dl-n-butylphthalate u 5.0 ug/L 
Fiuoranthene u 5.0 ug/L 
Pyrene u 5.0 ug/L 

TRACE 10 Suffix Key: DUP - Duplicate MS - Matrix Spike MSO - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control -ff-Rerun 
Oualifief Key; U - Compound not delected J - Estimated value B • Anaiyte present in blank E • Exceeded the range of calibration D • Quantified from a dilution 

X - Quantified from a previous tun S - Quantified from a subsequent run * - Results do not meet QC acceptance criletie, see narrative 



A)iaWcal Uiboraloties, Inc. 
2241 Black CreekRIHH! • Mieikegon, MI 49444-267.1 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-06 
Sample ID: MW-L 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier: 1.1 
Sample Date: 06/17/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzytphthalate U 5.0 ug/L 
Benzo(a)anthracene U 5.0 ug/L 
Chrysene U 5.0 ug/L 
3,3'-Dichlorobenzidine U 20 ug/L 
bjs(2-Ethylhexyl)phthalate U 5.0 ug/L 
Di-n-octylphthalate U 5.0 ug/L 
Benzo(b)fluoranthene U 5.0 ug/L 
Benzo(k)fluoranthene U 5.0 ug/L 
Benzo(a)pyrene U 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a, h)afithracene U 5.0 ug/L 
Benzo(g,h,i)perylene U 5.0 ug/L 
Surrogates RECOVERY CONTROL LIMr 
Nitrobefizene-d5 58 % 46 - 95 
2-Fluorobiphenyl 56 % 40 - 93 
p-Terphenyl-d14 56 % 54- 116 

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control Rerun 
Qualifiar Key: U - Compound not detected J - Estimated value B - Analytie present in blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous nin S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



Atiah'lical LalKiratorics, Inc. 
2241 Black Creek Road • Muskegon. Ml 49444-267.1 • Phone 616-77.1-5998 • Fax 616-773-65.17 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-07 
Sample ID: MW-K 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.1 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

bis(2-Chloroethyl)ether U 5.0 ug/L 
1,3-Dichlorobenzene U 5.0 ug/L 
1.4-Dichlorobenzene U 5.0 ug/L 
1,2-Dichlorobenzene U 5.0 ug/L 
Benzyl alcohol U 50 ug/L 
bis(2-Chloroisopropyl)ether U 5.0 ug/L 
N-Nitroso-di-n-propylamjne U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bis(2-Chloroethoxy)methane U 5.0 ug/L 
1,2,4-T richlorobenzene U 5.0 ug/L 
Naphthalene U 5.0 ug/L 
4-Chloroaniline U 20 ug/L 
Hexachloro-1,3-butadlene U 5.0 ug/L 
2-Methyinaphthalene u 5.0 ug/L 
Hexachlorocyclopentadlene u 5.5 ug/L 
2-Chloronaphthalene u 5.0 ug/L 
2-Nitroanlilne u 20 ug/L 
Dimethylphthalate u 5.0 ug/L 
Acenaphthylene u 5.0 ug/L 
2,6-Dlnitrotoluene u 5.0 ug/L 
3-Nitroaniilne u 20 ug/L 
Acenaphthene u 5.0 ug/L 
Dibenzofuran u 5.0 ug/L 
2,4-Dinltrotoluene u 5.0 ug/L 
Diethylphthalate u 5.0 ug/L 
Fluorene u 5.0 ug/L 
4-Chlorophenyl-phenylether u 5.0 ug/L 
4-Nltroanitine u 20 ug/L 
N-Nitrosodlphenylamlne u 5.0 ug/L 
4-Bromophenyl-phenylether u 5.0 ug/L 
Hexachlorobenzene u 5.0 ug/L 
Phenanthrene u 5.0 ug/L 
Anthracene u 5.0 ug/L 
Carbazole u 10 ug/L 
Di-n-butylphthalate u 5.0 ug/L 
Fluoranthene u 5.0 ug/L 
Pyrene u 5.0 ug/L 

THACE ID Suffix Key; DUP • Duplicate MS • Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference OC - Additional Quality Control Renin 
Qualifier Key. U • Compound not detected J - Estimated value B - Analytie present In blank E - Exceeded the range o( calibration D - Quantified from a dilution 

X- Quantified from a previous run S - Quantified from a subsequent run *-Results do not meet QC acceptance criteria, see narrative 



Aualylical Laboratories, Inc. 
2241 Black Cnvk Road • Muskegon, Ml 49444-2673 • Phone 6I6-773-599S • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-07 
Sample ID: MW-K 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.1 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate U 5.0 ug/L 
Benzo(a)anthracene U 5.0 ug/L 
Chrysene U 5.0 ug/L 
3,3'-Dichlorobenzidine U 20 ug/L 
bis(2-Ethy)hexyl)phthalate U 5.0 ug/L 
Di-n-octylphthalate U 5.0 ug/L 
Ben2o(b)flupranthene U 5.0 ug/L 
BerTzo(k)fluoranttiene U 5.0 ug/L 
Benzo(a)pyrene U 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a,h)anthracene U 5.0 ug/L 
Benzo(g,h,j)perylene U 5.0 ug/L 
Surrogates RECOVERY CONTROL LINir 
Nitrobenzene-d5 80 % 46 - 95 
2-Fiuorobiphenyl 55 % 40- 93 
p-Terphenyl-d14 38 % * 54 - 116 

TRACE ID Suffix Key: DUP-Duplicate MS • Matrix Spike MSD - Matrix Spike Duplicate RPD - Relativa Percent Difference 00 - Additianal Quality Controi -p-Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B - Analyto present in blank E • Exceeded the range of calibration D - Quantified from a dilution 

X • Quantified from a previous run S - Quantified from a subsequent run * • Results do not meet QC acceptance criteria, see narrative 



Aiialylical Laboratories, Inc. 
2241 Black Creek Road • Muskcaun. MI 49444-2673 • Pho}W 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-08 
Sample ID: MW-A 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.1 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

bis(2-Chloroetttyl)ether U 5.0 ug/L 
1,3-Dichlorot)enzene U 5.0 ug/L 
1,4-Dichlorobenzene U 5.0 ug/L 
1,2-Dichlorobenzene U 5.0 ug/L 
Benzyl alcohol U 50 ug/L 
bis(2-Chloroj8opropyl)ether 13 5.0 ug/L 
N-Nitroso-di-n-propylamine U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bis(2-Chloroethoxy)methane U 5.0 ug/L 
1,2,4-Trichlorobenzene U 5.0 ug/L 
Naphthalene 15 5.0 ug/L 
4-Chloroaniiine U 20 ug/L 
Hexachloro-1,3-butadiene U 5.0 ug/L 
2-Methylnaphthalene U 5.0 ug/L 
Hexachlorocyclopentadiene U 5.5 ug/L 
2-Chloronaphthalene u 5.0 ug/L 
2-Nitroaniline u 20 ug/L 
Dimethylphthalate u 5.0 ug/L 
Acenaphthylene u 5.0 ug/L 
2,6-Dinitrotoluene u 5.0 ug/L 
S-Nltroaniline u 20 ug/L 
Acenaphthene u 5.0 ug/L 
Dibenzofuran u 5.0 ug/L 
2,4-Dinltrotoluene u 5.0 ug/L 
DIethylphthalate u 5.0 ug/L 
Fluorene u 5.0 ug/L 
4-Chlorophenyl-phenylether u 5.0 ug/L 
4-Nitroaniline u 20 ug/L 
N-Nitrosodiphenylamlne u 5.0 ug/L 
4-Bromophenyl-phenylether u 5.0 ug/L 
Hexachlorobenzene u 5.0 ug/L 
Phenanthrene u 5.0 ug/L 
Anthracene u 5.0 ug/L 
Carbazole u 10 ug/L 
Di-n-butylphthalate u 5.0 ug/L 
Fluoranthene u 5.0 ug/L 
Pyrene u 5.0 ug/L 

TRACE ID Suffix Key. DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Controi -P-Rerun 
Qualifter Key U • Compound not detected J - Estimated value B - Analytis present in blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - QuanWiod from a previous run S - Quantifisd from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



r™? Amlylical Laboratories, luc. 
2241 Black Creek Road • Muskegon, AU 49444-2673 • Rhone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-08 
Sample ID: MW-A 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-B46 8270 
Water 
1.1 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chtysene 
3,3'-Dichlorobenzidine 
bis(2-Ettiylhe)(yl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Surrogates 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-d14 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
57 % 
61 % 
47 % * 

REPORTING LIMITS 
5.0 ug/L 
5.0 
5.0 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

CONTROL LIMITS 
46 - 95 
40- 93 
54 - 116 

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Dupiicate RPD - Reiative Percent Difference QC - Additionai Quaiity Controi -«f-Rerun 
Quallfiar Ke^ U-Compound not detected J - Estimated value B • Analyts present in blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous njn S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



2241 Black Crvck Road • Muskcguu, Ml 49444-2673 • Phone 616-773-5998 ' Fax616-773-6537 

Aitalylical Laboratoiies. Inc. 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-09 
Sample ID: MW-B 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
140 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

ami-Volatile Organic Analytes RESULTS REPORTING LIW 
bis(2-Chloroethy1)ether U 350 ug/L 
1,3-Dichloroberizene u 350 ug/L 
1,4-Dichloroben2ene u 350 ug/L 
1,2-Dichlorobenzene u 350 ug/L 
Benzyl alcohol u 350 ug/L 
bis(2-Chloroisopropyl)ether u 350 ug/L 
N-Nitroso-di-n-propylamine u 350 ug/L 
Hexachloroethane u 350 ug/L 
Nitrobenzene u 350 ugA. 
Isophorone u 350 ug/L 
bis(2-Chloroethoxy)methane u 350 ugA. 
1,2,4-Trichlorobenzene u 350 ug/L 
Naphthalene 680 350 ug/L 
4-Chloroanlline U 350 ug/L 
Hexachloro-1.3-butadiene U 350 ug/L 
2-Methylnaphthalene U 350 ugA. 
Hexachlorocydopentadiene u 700 ug/L 
2-Chloronaphthalene u 350 ugA. 
2-Nitroanillne u 350 ug/L 
Dlinethylphthalate u 350 ug/L 
Acenaphthylene u 350 ug/L 
2,6-Djnitrotoluene u 350 ug/L 
3-Nltroaniline u 350 ug/L 
Acenaphthene u 350 ug/L 
Dlbenzofuran u 350 ug/L 
2,4-Dinitrotoluene u 350 ug/L 
DIethylphthalate u 350 ug/L 
Fluorene u 350 ug/L 
4-Chlorophenyl-phenylether u 350 ug/L 
4-Nltroanlline u 350 ug/L 
N-Nltrosodlphenylamine u 350 ug/L 
4-Bromophenyl-phenylether u 350 ug/L 
Hexachlorobenzene u 350 ug/L 
Phenanthrene 560 350 ug/L 
Anthracene U 350 ug/L 
Carbazole U 350 ug/L 
Dl-n-butylphthalate u 350 ug/L 
Fluoranthene 400 350 ug/L 
Pyrene U 350 ugA. 

TRACE to Suffix Key. DUP - Duplicate MS - Matrix Spike MSG - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additianai Quality Control -ft-Rerun 
Qualifier Key U - Compound not detecfed J - Estimated value B - Analyte present In blank E • Exceeded Ure range of calibration D - Quantrf ed from a dilution 

X - Quantified from a previous nin S - Quantified from a subsequent nin * - Results do not meet QC acceptance criteria, see narrative 



2241 Black Cn'ek Road • Muskegon, Ml 49444-26711 • Photic 616-773-5998 
® Analytical Laboralaiies, Inc. 

' Fax616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-09 
Sample ID: MW-B 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
140 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes 
Butyl benzylphthalate 
Benzo(a)anttiracene 
Chrysene 
3,3'-Dlchlorobenzidine 
bis(2-Ethylhexyl)phthalate 
Dhn-octylphttialate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Ben20{a)pyrene 
lndeno(1,2.3-cd)pyrene 
Dlbenzo(a.h)anthracene 
Benzo(g,h,l)peryiene 
Surrogates 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-d14 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
% * 
% * 
% * 

REPORTING LIMITS 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 
350 ug/L 

CONTROL LIMITS 
46 - 95 
40 - 93 
54 - 116 

TRACE ID Sufli* Key: DUP • Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference C3C - Arlditional Quality Control - # • Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B • Analyte present in blank E - Exceeded tlie range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S • Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



Analytical Laboratoncs. Inc. 
2241 Btacb Cnvk Road • Muskegon. Ml 4iM44-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #45S100/BASF Riverview 

Trace ID: X113-10 
Sample ID: MW-C 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
26 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

imi-Volatile Organic Analytes RESULTS REPORTING LIN 
bi8(2-Chioroethyl)ether U 65 ug/L 
1,3-Dichlorobenzene u 65 ug/L 
1,4-Dichlorobenzene u 65 ug/L 
1,2-Dichlorobenzene u 65 ug/L 
Benzyl alcohol u 65 ug/L 
bis(2-Chloroisopropyl)ether u 65 ug/L 
N-Nltroso-di-n-propylamine u 65 ug/L 
Hexachloroethane u 65 ug/L 
Nitrobenzene u 65 ug/L 
Isophorone u 65 ug/L 
bis(2-Chloroethoxy)methane u 65 ug/L 
1,2,4-T richlorobenzene u 65 ug/L 
Naphthalene 67 65 ug/L 
4-Chloroanlline U 65 ug/L 
Hexachloro-1,3-butadlene U 65 ug/L 
2-Methylnaphthalene U 65 ug/L 
Hexachlorocyclopentadiene U 130 ug/L 
2-Chloronaphthalene U 65 ug/L 
2-Nltroanliine u 65 ug/L 
DImethylphthalate u 65 ug/L 
Acenaphthylene u 65 ug/L 
2,6-Dinitrotoluene u 65 ug/L 
3-Nitroanlline u 65 ug/L 
Acenaphthene u 65 ug/L 
DIbenzofuran u 65 ug/L 
2,4-Dinltrotoluene u 65 ug/L 
Diethylphthaiate u 65 ug/L 
Fluorene u 65 ug/L 
4-Chiorophenyl-phenylether u 65 ug/L 
4-Nitroanlline u 65 ug/L 
N-N'itrosodiphenylamine u 65 ug/L 
4-Bromophenyl-phenylether u 65 ug/L 
Hexachlorobenzene u 65 ug/L 
Phenanthrene u 65 ug/L 
Anthracene u 65 ug/L 
Carbazoie u 65 ug/L 
Di-n-butylphthalate u 65 ug/L 
Fluoranthene u 65 ugA. 
Pyrene u 65 ug/L 

TRACE ID Suffix Key; DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference DC - Additional Quality Control Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibratton D - Quantifiod from a dilution 

X - Quantified from a previous nrn S - Quantified from a subsequent nin * - Results do not meet QC acceptance criteria, see narrative 



Analytical Laboratories. Inc. 
2241 Black Ovek Road • Muskegon. MI 49444-267.^ • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-10 
Sample ID: MW-C 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 

SW-846 8270 
Water 
26 
06/17/99 
06/21/99 
06/23/99 
07/02/99 

Report Date: 07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate U 65 ug/L 
Benzo(a)anthracene U 65 ug/L 
Chrysene U 65 ug/L 
3,3'-Dichlorobenzidine U 65 ug/L 
bis(2-Ethylhexyl)phthalate U 65 ug/L 
Di-n-octylphthalate U 65 ug/L 
Benzo(b)fluoranthene U 65 ug/L 
Benzo(k)fluoranthene U 65 ug/L 
Benzo(a)pyrene U 65 ug/L 
lndeno(1,2,3-cd)pyrene U 65 ug/L 
Dibenzo(a,h)anthracene U 65 ug/L 
Benzo(g,h,i)perytene U 65 ug/L 
Surrogates RECOVERY CONTROL LIMr 
Nitrobenzene-d5 % * 46 - 95 
2-Fluorobiphenyl % * 40 - 93 
p-Terphenyl-d14 % • 54 - 116 

TRACE ID Suffix Kay: DUP • Duplicate MS - Matrix Spike MSD • Matrix Spike Duplicate RPD - Relative Percent Difference QC • Additional Quality Control Rerun 
Qualifier Key: U - Compound not detected J • Estimated value B - Analyte present in blank E - Exceeded the range of calibradon D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



AiialYlical iMboratories. Inc. 
2241 Black Ctvek Road • Muskegon, Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #46S100/BASF Riverview 

Trace ID: X113-11 
Sample ID: MW-F 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 

SW-846 8270 
Water 
5.0 
06/18/99 
08/21/99 
06/23/99 
07708/99 

Report Date: 07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
bis(2-Chloroethyl)ether U 13 ug/L 
1,3-Dichlorobenzene U 13 ug/L 
1,4-Dichlorobenzene U 13 ug/L 
1,2-Dichlorobenzene U 13 ug/L 
Benzyl alcohol u 50 ug/L 
bjs(2-Chloroisopropyl)ether u 13 ug/L 
N-Nltroso-di-n-propylamine u 13 ug/L 
Hexachioroethane u 13 ug/L 
Nitrobenzene u 13 ug/L 
isophorone u 13 ug/L 
bis(2-Chloroethoxy)methane u 13 ug/L 
1,2,4-T richiorobenzene u 13 ug/L 
Naphthalene u 13 ug/L 
4-Chloroaniline u 20 ug/L 
Hexachloro-1,3-butadlene u 13 ug/L 
2-Methylnaphthalene u 13 ug/L 
Hexachiorocydopentadiene u 25 ug/L 
2-Chloronaphthalene u 13 ug/L 
2-Nitroanlljne u 20 ug/L 
Dimethylphthaiate u 13 ug/L 
Acenaphthylene u 13 ug/L 
2,6-Dinltrotoluene u 13 ug/L 
3-Nitroanlllne u 20 ug/L 
Acenaphthene u 13 ug/L 
Dibenzofuran u 13 ug/L 
2.4-Dlnltrotoluene u 13 ug/L 
Diethylphthalate u 13 ug/L 
Fluorene u 13 ug/L 
4-Chlorophenyl-phenylether u 13 ug/L 
4-Nitroaniline u 20 ug/L 
N-Nitrosodiphenylamlne u 13 ug/L 
4-Bromophenyl-phenylether u 13 ug/L 
Hexachlorobenzene u 13 ug/L 
Phenanthrene u 13 ug/L 
Anthracene u 13 ug/L 
Carbazole u 13 ug/L 
D'l-n-butylphthalate u 13 ug/L 
Fluoranthene u 13 ug/L 
Pyrene u 13 ug/L 

TRACE ID Suffix Key: DUP - Duplicate MS • Matrix Spike MSO - Matrix Spike Duplicate RPD - Relative Percent Difference 00 - Additional Quality Control - # - Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D • Quantified from a dilution 

X- Quantified from a previous run S • Quantified from a subsequent run *-Results do not meet QC acceptance criteria, see narrative 



® Analytical Laboratories, Inc. 
2241 Black Creek RMd • Muskegon, MI 49444-2673 • Piroue 616-773-5998 • Fa.x 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-11 
Sample ID: MW-F 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
5.0 
06/18/99 
06/21/99 
06/23/99 
07/08/99 
07/08/99 

Semi-Volatile Organic Analytes 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3,3'-Dichlorobenzidine 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fiuoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno{1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g.h.i)perylene 
Surrogates 
Nitrobenzene-d5 
2-Fluorobjphenyl 
p-Terphenyl-d14 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
64 % 
89 % 
50 % * 

REPORTING LIMITS 
13 ug/L 
13 ug/L 
13 ug/L 
20 ug/L 
13 ug/L 
13 ug/L 
13 ug/L 
13 ug/L 
13 ug/L 
13 ug/L 
13 ug/L 
13 ug/L 

CONTROL LIMITS 
46- 95 
40- 93 
54 - 116 

TRACE ID Suffix Key; DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD • Relative Percent Difference QC - Additional Quality Control Rerun 
Qualifier Key. U - Contpound not detected J - Estimated value B - Analyte present in blank E - Exceeded tfie range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent ntn * • Results do not meet 00 acceptance criteria, see narrative 





Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon. Ml 49444-2673 ' Phone 231-773-5998 • Fax 231-773-6537 

July 8,1999 
Ms. Beth Vens 
MDEQ 

RE: TRACE IDXII3 
MDEQ-ERD Project: #455100/BASF Riverview 

QUALITY CONTROL RESULTS 
STATEMENT OF DATA QUALIFICATIONS 

There were no problems encountered during analysis of the samples that resulted in qualification 
or estimation of data. Quality control data which did not meet specifications, but had no impact 
on actual sample data, are narrated on the individual quality control reports. 

The QA/QC results associated with the analysis of these samples have been reviewed by 
Mr. Ray V. Buhl. To the best knowledge of the signer, the QA/QC data is complete and 
accurate. The review was completed July 8 1999. 

The percentage of unqualified measurements for this project was 92%. 

TRACE ANALYTICAL LABORATORIES, Inc. 

Ray V. Buhl 
Laboratory Manager 



Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon. MI 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113WB062301 
Sample ID: Method Blank 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.0 
NA 
NA 
06/23/99 
07/01/99 
07/08/99 

2mi-Volatile Organic Analytes RESULTS REPORTING LIM 
bis(2-Chloroethyl)ether U 5.0 ug/L 
1,3-Dichlorobenzene u 5.0 ug/L 
1,4-Dichlorobenzene u 5.0 ug/L 
1,2-Dichlorobenzene u 5.0 ug/L 
Benzyl alcohol u 50 ug/L 
bls{2-Chloroisopropyl)ether u 5.0 ug/L 
N-Nitroso-dl-n-propylamine u 5.0 ug/L 
Hexachloroethane u 5.0 ug/L 
Nitrobenzene u 5.0 ug/L 
Isophorone u 5.0 ug/L 
bis(2-Chloroethoxy)methane u 5.0 ug/L 
1,2,4-T lichlorobenzene u 5.0 ug/L 
Naphthalene u 5,0 ug/L 
4-Chloroaniline u 20 ug/L 
Hexachloro-1,3-butadiene u 5.0 ug/L 
2-Methylnaphthalene u 5.0 ug/L 
Hexachlorocyclopentadlene u 5.0 ug/L 
2-Chloronaphthalene u 5.0 ug/L 
2-Nitroaniline u 20 ug/L 
Dimethylphthalate u 5.0 ug/L 
Acenaphthylene u 5.0 ug/L 
2,6-Djnitrotoluene u 5.0 ug/L 
S-Nltroanlllne u 20 ug/L 
Acenaphthene u 5.0 ug/L 
Dibenzofuran u 5.0 ug/L 
2,4-Dinitrotoluene u 5.0 ug/L 
Diethylphthalate u 5.0 ug/L 
Fluorene u 5.0 ug/L 
4-Chlorophenyl-phenylether u 5.0 ug/L 
4-Nitroanlline u 20 ug/L 
N-Nltrosodiphenylamine u 5.0 ug/L 
4-Bromophenyl-phenylether u 5.0 ug/L 
Hexachlorobenzene u 5.0 ug/L 
Phenanthrene u 5.0 ug/L 
Anthracene u 5.0 ug/L 
Carbazole u 10 ug/L 
Dl-n-butylphthalate u 5.0 ug/L 
Fluoranthene u 5.0 ug/L 
Pyrene u 5.0 ug/L 

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relativa Percent Difference QC - Additional Quality Control - tt - Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present In blank E - Exceeded ttie range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



Analytical Laboratories, Inc. 
2241 Black Creek RoaJ • Muskegon. MI 49444-2673 ' Phone 231-773-5998 ' Fax 231-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #456100/BASF Riverview 

Trace ID: X113WB062301 
Sample ID: Method Blank 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.0 
NA 
NA 
06/23/99 
07/01/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
ButylbefTzyiphthalate U 5.0 ug/L 
Benzo(a)anthracene U 5.0 ug/L 
Chrysene U 5.0 ug/L 
3,3'-Dichlorobenzidine U 20 ug/L 
bis(2-Ethy)hexyl)phthalate U 5.0 ug/L 
Di-n-octyiphthalate U 5.0 ug/L 
Benzo(b)fluoranthene U 5.0 ug/L 
Benzo(k)fluoranthene U 5.0 ug/L 
Benzo(a)pyrene U 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a,h)anthracene U 5.0 ug/L 
Benzo(g,h,i)peryfene U 5.0 ug/L 
Surrogates RECOVERY CONTROL LlWir 
Nitrobenzene-d5 46 % 46 - 95 
2-Fluoroblphenyl 41 % 40 - 93 
p-TerphenyFd14 65 % 54 - 116 

TRACE lb Suffix Key: DUP - Duplicate MS - Matrix Spike MSD • Matrix Spike Duplicate RPD - Relative Percent Difference 00 - Additional Quality Control -#• Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded ttie range of calibration D - Quantified from a dilution 

X - Quantified from a previous tun S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



W Analytical Labomlories, Inc. 
2241 Black Ovck Road • Muskegon. Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Laboratory Control Spike Recovery and RPD Summary Report 

Trace ID: WS062301/WSD062301 
QC Batch ID: SNA 062301W 
Analytical Batch: 870199 
Extraction Date: 6-23-99 
Analysis Data: 7-01-99 

Analyst Initials: 

Matrix: 
Method Number: 
Client: MDEQ 
MS Multiplier: 
MSD Multiplier: 

JM 

WATER 
8270 

1.00 
1.00 

QC Limits 

Compound Name 
Blank 
Cone, 
ug/l 

LCS Spk 
Added 

ug/I 

LCSD Spk 
Added 
ug/l 

LCS Rnal 
ug/I 

LCSD 
Final 
ug/l 

LCS 
%Rec 

LCSD 
%Rec RPD RPD %Rec 

1,4-Dlchloroben2ene 0.0 50 50 22 21 44 42 4.9 19 38-83 

N-Nitroao-di-n-propylamine 0.0 50 50 24 23 49 46 6.3 24 47-108 

1,2,4-Trichlorobanzene 0.0 50 50 27 25 54 51 6.8 20: 37-87 
Acanaphthana 0.0 50 50 24 25 49 50 3.7 23 49-90 

2.4-Dinitrotoluene 0.0 50 50 28 29 56 59 4.9 24: 44-116 

Pyrana 0.0 50 50 37 38 74 75 1.4 21 63-107 

QC Limits 

Surrogates Amount 
Added 

LCS 
Cone LCSD Cone LCS %Rec 

LCSD 
%Rec % Rec 

Nitrobanzene-d5 100 54 49 54 49 46-95 
2-Fluoroblphenyl 100 49 46 49 46 40-93 
p-Terphenyl-d14 100 70 72 70 72 54-116 
* = see narrative below 

iN-Nltroso-dl-n-propylamlne J* The laboratory control sample duplicate recovery was out of control when compared to the control 
limits. Because the laboratory control sample recovery, and the relative percent difference between 
the laboratory control sample and the laboratory control sample duplicate were In control, no data 
requires qualification. 



From: Shelly Simpson 
To: Beth Vens 
Date: Wed, Jul 28, 1999 10:32 AM 
Subject: Inv. #30243 - Trace Lab 

I do not have a funding authorization for the above invoice for the BASF Riverview (Federal Marine Term). 
Also you have used the PCA 30719, which is primarily used for salaries and wages. If you have a copy of 
the funding authorization you can fax it to me so I can't process the payment. If not, we will have to get 
one before I can pay it. 

Thanks! 

Shelly Simpson 
DEQ-ERD Administration 
Ph: (517) 241-8559 
Fax; (517) 373-2637 
email: simpsos@state.mi.us 



' v... 

5 DCa An Equal Opportunity Employer 
EPARTMENT OF ENVIRONMENTAL QUALITY - ENVIRONMENTAL RESPONSE DIVISION 

INVOICE PAYMENT AUTHORIZATION 

flO\ 

FROM; 

i 

July 20. 1999 

Kathy Crav/ley, ERD Administration 

Beth Vens, SE Mi. D.O. 

Contract (PO/DPO/CR) Number! 
Y80243 
invoice Number(s) and Amount(s):(Maxlmum of 6 Invoices) 
30243 

Period Covered: 
6/99-7/99 
Contractor Name! 
Trace Labs 
AY: Index: 

48028 

Site Name and County; 
BASF Riverview, Wayne Co. 

Site ID (MERA Number): 
820016 
Payee I.D. Number! 

PCA: 
30719 

Project/Phase: 
455100/00 

In accordance with the contract documents, based on on-site observations and the data comprising the 
subject invoice, the Project Director certifies that the work has progressed to the point indicated; that to 
the best of the Project Director's knowledge, information and belief, the quality of the work is in 
accordance with the contract documents; and that the contractor is entitled to payment of the amount 
approved. 

AMOUNT APPROVED FOR PAYMENT: 
$1,320.00 

COMMENTS! 

AUTHORIZED SIGNATURE: 

*^7^0 -g— 

(Explanation required if invoice amount differs from amount approved for payment Use additional stieets as necessary) 

EQ 4472e (Oct. 1998) 





h 
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ruBm 
Analytical Laboratories. Inc. 

.'241 Black Creek Road • Muskegon. MI 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

MDEQ Project/Site Name: BASE RK^erview 
MDEQ Manager 

District: si Michigan 
Date Authorized/Samples Received: 06/02/99 

Date Report Issued: 07/08/99 
Report Issued To: Beth Vens 

Trace ID: X113 

Trace Invoice Number: 30243 
Invoice Date: 07/14/99 

Due Date: 08/13/99 
AY: Not Available 

Index: 48028 
PGA: 30719 

Project/Phase: 455100/00 
Contract Numt>er: Y80243 

Amount This Invoice: $1,320.00 

REMIT TO: Trace Analytical Laboratories, Inc. 
Attn: Marcy Coron 
2241 Black Creek Road 
Muskegon. Ml 49444 
(616) 773-5998 

Questions regarding invoice: Ginger Martinez, Ext. 222 

Invoke Numbermust be referenced with payment to ensure proper credit If not paid wHhln thirty (30) days this Invoice shall be subject 
to 1/2 percent per month service charge effective as of the date of delivery. In the event It Is necessary to commence collection proceedings 
buyer shall pay all collection costs Incurred Includlitg reasonable attorney's fees. 

{ECEIVED ERD S.E. MICH. 

JUL20I999 

FILE 
COUNTY 



''vf, 2241 Black Owk Road • Muskegon. MI-49444-2673 • Phone 616-77.1-5998 • Fax 616-773-6537 

INVOICE SUMMARY 

Analvlical Laboratories. Inc. 

Client # Lab # Matrix Task ID Task 
Cost 
Each 

MW-D XII3-01 Water 56 Base Neutrals $90.00 
MW-D X113-01 Water 26 Liquid Extraction $20.00 $110.00 

MW-E X113-02 Water 56 Base Neutrals $90.00 
MW-E X113-02 Water 26 Liquid Extraction $20.00 $110.00 

MW-H X113-03 Water 56 Base Neutrals $90.00 
MW-H X113-03 Water 26 Liquid Extraction $20.00 $110.00 

MW-J X113-04 Water 56 Base Neutrals $90.00 
MW-J X113-04 Water 26 Liquid Extraction $20.00 $110.00 

MW-I X113-05 Water 56 Base Neutrals $90.00 
MW-1 X113-05 Water 26 Liquid Extraction $20.00 $110.00 

MW-L X113-06 Water 56 Base Neutrals $90.00 
MW-L X113-06 Water 26 Liquid Extraction $20.00 $110.00 

MW-K X113-07 Water 56 Base Neutrals $90.00 
MW-K X113-07 Water 26 Liquid Extraction $20.00 $110.00 

MW-A X113-08 Water 56 Base Neutrals $90.00 
MW-A X113-08 Water 26 Liquid Extraction $20.00 $110.00 

MW-B X113-09 Water 56 Base Neutrals $90.00 
MW-B X113-09 Water 26 Liquid Extraction $20.00 $110.00 

MW-C X113-10 Water 56 Base Neutrals $90.00 
MW-C X113-10 Water 26 Liquid Extraction $20.00 $110.00 

MW-G X113-11 Water 56 Base Neutrals $90.00 
MW-G X113-11 • Water 26 Liquid Extraction $20.00 $110.00 

MW-F X113-12 Water 56 Base Neutrals $90.00 
MW-F X113-12 Water 26 Liquid Extraction $20.00 $110.00 

Amount This Invoice: $1,320.00 



DCQ. Michigan 
Department of Environmental Quality 

BETH VENS 
Environmental Quality Analyst 

Environmental Response Division 

S.E. Michigan District Office Phone: (734) 953-1404 
38980 West Seven Mile Road Fax: (734) 953-1544 
Livonia, Michigan 48152-1006 E-Mail: vensb@state.mi.us 



MISSION 
Our mission is to drive improvements in environmental quality 
for the protection of public health and natural resources to 
benefit current and future generations. This will be accom
plished through effective administration of agency programs, 
providing for the use of innovative strategies, while helping to 
foster a strong and sustainable economy. 

DEQ Internet Home Page: www.deq.state.mi.us 
Environmental Assistance Center: 1-800-662-9278 

For Pollution Emergency: 1-800-292-4706 
Printed on recycled paper 



SHRADER 

I 
H ® H O f E 

Analytical and Consulting 

LABORATORIES INC. 

Report of Analytical Services 
Submitted To: 

BASF CORPORATION 
1609 BIDDLE AVENUE 

WYANDOTTE, MI 48192 

Attn: MR. JACK LANIGAN 

We are pleased to provide the enclosed analytical results for the following sample(s). Should 
you have any questions regarding the methods and/or results, please feel free to write or call. 

DEC 9 1999 

ENVIRONMENTAL RESPONSE DIVISION 
S.E. MICHIGAN DISTRICT OFFICE 

Client project: 
Client sample: 
Sample description: 

Laboratory project: 
Analysis performed: 

Date received: 
Date completed: 
Report date: 

RIVERVIEW 
WATER FROM WELLS 
COLLECTED 10/07/99 

1318 
SVOC (8270C), VOC (8260B), CYANIDE, MI 
METALS & AMMONIA 

07-Oct-99 
20-Oct-99 
22-Oct-99 

Verified 

Approved 

MJA 
Stephens, Manager 

^Zcccue 
Marianne L. Shrader, Acting QA/QC OfiScer 

Enclosure(s) 

xc: Dr. Martin Schmidt, URS Greiner 

3814 VINEWOOD • DETROIT. MICHIGAN 48208 • (313) 894-4440 • FAX (313) 894-4489 



Shrader Laboratories, inc. 

BASF CORPORATION 

Laboratory Project 1318 001 (Continued) Friday, October 22, 1999 

Sample Number 001 Sample ID: MW-A 

Description: RTVERVIEW 
Date Sampled: 10/7/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 35 IOC 10/11/99 10/11/99 GENT 
Arsenic 0.109 mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Barium N.D. mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 601 OB 10/19/99 10/19/99 JONH 
Chromium 0.095 mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Copper N.D. mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Lead N.D. mg/L 0.02 601 OB 10/19/99 10/19/99 JONH 
Mercury 0.0077 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.067 mg/L 0.05 601 OB 10/19/99 10/19/99 JONH 
Cyanide 1.1 mg/L 0.12 9010B/9014 10/13/99 10/13/99 GENT 
Nitrogen, Ammonia 12.2 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

Sample Number 002 Sample ID: MW-K 

Description: RTVERVIEW 
Date Sampled: 10/7/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
LiquidZ/Liquid Extraction Done 35 IOC 10/11/99 10/11/99 GENT 
Arsenic 0.212 mg/L 0.02 601 OB 10/20/99 10/20/99 JONH 
Barium 0.159 mg/L 0.02 601 OB 10/20/99 10/20/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/20/99 10/20/99 JONH 
Chromium 0.582 mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Copper N.D. mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Lead N.D. mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Mercury 0.0508 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/20/99 10/20/99 JONH 
Zinc N.D. mg/L 0.05 6010B 10/20/99 10/20/99 JONH 
Cyanide 33.9 mg/L 2.5 9010B/9014 10/13/99 10/13/99 GENT 
Nitrogen, Ammonia 49.4 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 



Shrader Laboratories, Inc. 

BASF CORPORATION 
Laboratory Project 1318 

Sample Number 003 

Description: RTVERVTEW 
Date Sampled: 10/7/99 

Parameter 
Liquid/Liquid Extraction 

N.D. = Not Detected 
D.L. = Detection Limit 

003 (Continued) Friday, October 22, 1999 

Sample ID: MW-L 

Result 
Done 

Matrix: 

Units 

Water 

D.L. Method Start Finish By 
3510C 10/11/99 10/11/99 GENT 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31801AA 
Description : MW-A RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION 
Micrograms/Liter 

Det.Limit 

BENZOIC ACID N.D. 5 
P-CHLORO-M-CRESOL N.D. 6 
2-CHLOROPHENOL N.D. 5 
O-CRESOL 19 5 
P-CRESOL 28 4 
2,4-DICHLOROPHENOL Detected < ' 6 
2,4-DIMETHYLPHENOL 32 5 
4,6-DINITRO-O-CRESOL N.D. 20 
2,4-DINITROPHENOL N.D. 20 
2-NITROPHENOL N.D. 9 
4-NITROPHENOL N.D. 10 
PENTACHLOROPHENOL N.D. 20 
PHENOL 19 4 
2,4,5-TRICHLOROPHENOL N.D. 10 
2,4,6-TRICHLOROPHENOL 14 10 

N.D. = Not detected TOTAL 118 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31801AA 
Description : MW-A RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION 
Micrograms/Liter 

Det 

ACENAPHTHENE N.D. 3 
ACENAPHTHYLENE N.D. 2 
ANILINE 13 2 
ANTHRACENE N.D. 2 
BENZO (a) ANTHRACENE N.D. 4 
BENZO(b Ec k) FLUORANTHENES N.D. .6 
BENZO(a)PYRENE N.D. 7 
BENZO(ghi)PERYLENE N.D. 6 
BENZYL ALCOHOL N.D. 7 
bis (2-CHLOROETHOXY)METHANE N.D. 20 
bis{2 -CHL'ETHYL)ETHER N.D. 5 
bis{2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 10 
BUTYL BENZYL PHTHALATE N.D. 5 
CARBAZOLE N.D. 2 
p-CHLOROANILINE N.D'. 2 
2-CHLORONAPHTHALENE N.D. 3 
4-CHLOROPHENYL PHENYL ETHER N.D. 6 
CHRYSENE N.D. 4 
DIBENZO(a,h)ANTHRACENE N.D. 7 
DIBENZOFURAN N.D. 1 
1,2-DICHLOROBENZENE 10 5 
1,3-DICHLOROBENZENE N.D. 4 
1,4-DICHLOROBENZENE 4.2 4 
3,3'-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 1 
DIETHYL PHTHALATE N.D. 10 
DIMETHYL PHTHALATE N.D. 2 
2,4-DINITROTOLUENE N.D. 8 
2,6-DINITROTOLUENE N.D. 10 
DI-n-OCTYL PHTHALATE N.D. 3 
bis(2-ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D. 2 
FLUORENE N.D. 2 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBUTADIENE N.D. 10 
HEXACHLOROCYCLOPENTADIENE N.D. 10 
HEXACHLOROETHANE N.D. 10 
INDENO(12 3 -cd)PYRENE N.D. 6 
ISOPHORONE N.D. 50 
2-METHYLNAPHTHALENE Detected < 2 
NAPHTHALENE 15 1 
2-NAPHTHyLAMINE N.D. 2 
m-NITROANILINE N.D. 3 
o-NITROANILINE N.D. 5 
p-NITROANILINE N.D. 4 
NITROBENZENE N.D. 4 
PARATHION N.D. 10 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31801AA Sample size : 200 ml 
Description : MW-A RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 4 
N-NITROSO-DI-n-PROPYLAMINE N.D. 30 
PHENANTHRENE N.D. 2 
PYRENE N.D. 3 
PYRIDINE N.D. 5 
1,2,4-TRICHL'BENZENE N.D. 5 

N.D. = Not detected TOTAL 43.6 



Report date 
SHRADER liABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31801B 
Description : MW-A 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
C-1,2 -DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO•ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
O-XYLENE 

CONCENTRATION 
Micrograms/Liter 

300 
200 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

Detected 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

27 

31 

75 

19 
17 

Det.Limit 

100 
3 
7 
20 
20 
, 4 

6 
3 
20 
5 
10 
10 
5 
10 
10 
10 
10 
10 
7 
8 
6 
20 
10 
70 
10 
3 
10 
8 
4 
5 
10 
8 
10 
10 
5 
5 

N.D. = Not detected TOTAL 2, 670 



.Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31802A 
Description : MW-K RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

7.1 
82 

140 

Det.Limit 

10 
10 
7 
7 
6 
10 
10 
40 
50 
20 
30 
40 
6 
20 
20 

N.D. = Not detected TOTAL 229 



.Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31802A 
Description : MW-K RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

Micrograms/Liter 
ACENAPHTHENE N.D. 6 
ACENAPHTHYLENE N.D. 4 
ANILINE N.D. 3 
ANTHRACENE N.D. 5 
BENZO(a)ANTHRACENE N.D. 8 
BENZO{b & k)FLUORANTHENES N.D. 10 
BENZO(a)PYRENE N.D. 10 
BENZO(ghi)PERYLENE N.D. 10 
BENZYL ALCOHOL N.D. 5 
bis(2-CHLOROETHOXY)METHANE N.D. 30 
bis(2-CHL'ETHYL)ETHER N.D. 7 
bis(2-CHLOROISOPROPYL)ETHER N.D. 20 
4-BROMOPHENYL PHENYL ETHER N.D. 30 
BUTYL BENZYL PHTHALATE N.D. 10 
CARBAZOLE N.D. 4 
p-CHLOROANILINE N.D'. 5 
2-CHLORONAPHTHALENE N.D. 6 
4-CHLOROPHENYL PHENYL ETHER N.D. 10 
CHRYSENE N.D. 7 
DIBENZO{a,h)ANTHRACENE N.D. 20 
DIBENZOFURAN N.D. 3 
1,2-DICHLOROBENZENE N.D. 7 
1,3-DICHLOROBENZENE N.D. 7 
1,4-DICHLOROBENZENE N.D. 6 
3,3'-DICHLOROBENZIDINE N.D. 50 
Dl-n-BUTYL PHTHALATE N.D. 3 
DIETHYL PHTHALATE N.D. 20 
DIMETHYL PHTHALATE N.D. 5 
2,4-DINITROTOLUENE N.D. 20 
2,6-DINITROTOLUENE N.D. 30 
DI-n-OCTYL PHTHALATE N.D. 7 
bis(2-ETHYLHEXYL)PHTHALATE N.D. 7 
FLUORANTHENE N.D. 5 
FLUORENE N.D. 5 
HEXACHLOROBENZENE N.D. 20 
HEXACHLOROBUTADIENE N.D. 20 
HEXACHLOROCYCLOPENTADIENE N.D. 30 
HEXACHLOROETHANE N.D. 20 
INDENO(12 3 -Cd)PYRENE N.D. 10 
ISOPHORONE N.D. 4 
2-METHYLNAPHTHALENE Detected < 3 
NAPHTHALENE 7.1 3 
2-NAPHTHYIiAMINE N.D. 6 
m-NITROANILINE N.D. 7 
O-NITROANILINE N.D. 10 
p-NITROANILINE N.D. 8 
NITROBENZENE N.D. 8 
PARATHION N.D. 30 

Continued on next page 



SHRADER LABORATORIES, INC. 
,Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : I31802A Sample size : 200 ml 
Description : MW-K RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 8 
N-NITROS0-DI-n-PROPYLAMINE N.D. 40 
PHENANTHRENE N.D. 4 
PYRENE N.D. 7 
PYRIDINE N.D. 7 
1,2,4-TRICHL'BENZENE N.D. 10 

N.D. = Not detected TOTAL 9.60 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31802B 
Description : MW-K 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACETONE N.D. 200 
BENZENE 640 3 
BROMODICHLOROMETHANE N.D. 7 
BROMOFORM N.D. 20 
BROMOMETHANE N.D. 20 
CARBON DISULFIDE N.D. 4 
CARBON TETRACHLORIDE N.D. ' 6 
CHLOROBENZENE N.D. 4 
CHLOROETHANE N.D. 20 
CHLOROFORM N.D. 5 
CHLOROMETHANE N.D. 20 
DIBROMOCHLOROMETHANE N.D. 10 
1,1-DICHLOROETHANE N.D. 5 
1,2-DICHLOROETHANE N.D. 10 
1,1-DICHLOROETHENE N.D. 10 
c-1,2-DICHLOROETHENE N.D. 10 
t-1,2-DICHLOROETHENE N.D. 10 
1,2-DICHLOROPROPANE N.D. 10 
CIS-1,3-DICHLOROPROPENE N.D. 8 
TRANS-1,3-DICHL'PROPENE N.D. 8 
ETHYL BENZENE 9. 1 7 
2-HEXANONE N.D. 20 
METHYLENE CHLORIDE N.D. 10 
METHYL ETHYL KETONE N.D. 70 
METHYL ISOBUTYL KETONE N.D. 10 
STYRENE 8. 7 4 
sym-TETRACHL'ETHANE N.D. 20 
TETRACHLOROETHENE N.D. 9 
TOLUENE 430 4 
1,1,1-TRICHLO'ETHANE N.D. 5 
1,1,2-TRICHLO'ETHANE N.D. 10 
TRICHLOROETHENE N.D. 8 
VINYL ACETATE N.D! 10 
VINYL CHLORIDE N.D. 10 
m & p-XYLENES 43 5 
O-XYLENE 30 6 

N.D. = Not detected TOTAL 1,160 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : I31803AA 
Description : MW-L RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
0-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Det.Limit 

2 
3 
2 
2 
1 
,2 
2 
8 
9 
3 
5 
9 
2 
4 
4 

N.D. = Not detected TOTAL 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : I31803AA Sample size : 750 ml 
Description : MW-L RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACENAPHTHENE N.D. 1 
ACENAPHTHYLENE N.D. 1.0 
ANILINE N.D. 1.0 
ANTHRACENE N.D. 1 
BENZO (a) ANTHRACENE N.D. 1 
BENZO(b & k)FLUORANTHENES N.D. ,2 
BENZO(a)PYRENE N.D. 2 
BENZO(ghi)PERYLENE N.D. 2 
BENZYL ALCOHOL N.D. 1 
bis{2-CHLOROETHOXY)METHANE N.D. 1 
bis(2-CHL'ETHYL)ETHER N.D. 2 
bis{2-CHL0R0IS0PR0PYL)ETHER N.D. 5 
4-BROMOPHENYL PHENYL ETHER N.D. 6 
BUTYL BENZYL PHTHALATE N.D. 2 
CARBAZOLE N.D. 1.0 
p-CHLOROANILINE N.D. 1.0 
2 -CHLORONAPHTHALENE N.D. 1 
4-CHLOROPHENYL PHENYL ETHER N.D. 2 
CHRYSENE N.D. 1 
DIBENZO(a,h)ANTHRACENE N.D. 2 
DIBENZOFURAN N.D. 1.0 
1,2 -DICHLOROBENZENE N.D. 2 
1.3-DICHLOROBENZENE N.D. 2 
1.4-DICHLOROBENZENE N.D. 1 
3,3•-DICHLOROBENZIDINE N.D. 8 
DI-n-BUTYL PHTHALATE N.D. 1.0 
DIETHYL PHTHALATE N.D. 4 
DIMETHYL PHTHALATE N.D. 1.0 
2,4-DINITROTOLUENE N.D. 3 
2,6-DINITROTOLUENE N.D. 5 
DI-n-OCTYL PHTHALATE N.D. 1 
bi s(2 -ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D. 1.0 
FLUORENE N.D. 1.0 
HEXACHLOROBENZENE N.D. 4 
HEXACHLOROBUTADIENE N.D. 4 
HEXACHLOROCYCLOPENTADIENE N.D. 5 
HEXACHLOROETHANE N.D. 4 
INDENO(123-cd)PYRENE N.D. 2 
ISOPHORONE N.D. 1.0 
2-METHYLNAPHTHALENE N.D. 1.0 
NAPHTHALENE N.D. 1.0 
2-NAPHTHYLAMINE N.D. 1 
m-NITROANILINE N.D. 1 
O-NITROANILINE N.D. 2 
p-NITROANILINE N.D. 2 
NITROBENZENE N.D. 1 
PARATHION N.D. 5 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : I31803AA Sample size : 750 ml 
Description : MW-L RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 2 
N-NITROSO-DI-n-PROPYLAMINE N.D. 9 
PHENANTHRENE N.D. 1.0 
PYRENE N.D. 1 
PYRIDINE N.D. 2 
1,2,4-TRICHL'BENZENE N.D. 2 

N.D. = Not detected TOTAL 0 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 44 ml DATA file : I31803B 
Description : MW-L 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACETONE N.D. 10 
BENZENE N.D. 1.0 
BROMODICHLOROMETHANE N.D. 1.0 
BROMOFORM N.D. 2 
BROMOMETHANE N.D. 2 
CARBON DISULFIDE N.D. , 2 
CARBON TETRACHLORIDE N.D. 1.0 
CHLOROBENZENE N.D. 1.0 
CHLOROETHANE N.D. 2 
CHLOROFORM N.D. 1.0 
CHLOROMETHANE N.D. 2 
DIBROMOCHLOROMETHANE N.D. 1.0 
1,1-DICHLOROETHANE N.D. 1 
1,2-DICHLOROETHANE N.D. 1 
1,1-DICHLOROETHENE N.D. 1.0 
C-1,2-DICHLOROETHENE N.D. 1.0 
t-1,2-DICHLOROETHENE N.D. 1.0 
1,2-DICHLOROPROPANE N.D. 1.0 
CIS-1,3-DICHLOROPROPENE N.D. 1.0 
TRANS-1,3-DICHL'PROPENE N.D. 2 
ETHYL BENZENE N.D. 1.0 
2-HEXANONE N.D. 1 
METHYLENE CHLORIDE N.D. 5 
METHYL ETHYL KETONE N.D. 5 
METHYL ISOBUTYL KETONE N.D. 2 
STYRENE N.D. 1.0 
sym-TETRACHL•ETHANE N.D. 1 
TETRACHLOROETHENE N.D. 1 
TOLUENE N.D. 1.0 
1,1,1-TRICHLO•ETHANE N.D. 1 
1,1,2-TRICHLO'ETHANE N.D. 2 
TRICHLOROETHENE N.D. 1 
VINYL ACETATE N.D^ 1.0 
VINYL CHLORIDE N.D. 2 
m & p-XYLENES N.D. 1.0 
O-XYLENE N.D. 1.0 

N.D. = Not detected TOTAL 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 44 ml DATA file : I31804A 
Description : TRIP BU^K 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
C-1,2 -DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO'ETHANE 
1.1.2-TRICHLO•ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
O-XYLENE 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D; 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D, 
N.D. 
N.D. 
N.D. 
N.D. 

Det.Limit 

8 
1, 
1, 
2 
2 
2 
1, 
1, 
2 
1, 
2 
1, 
1 
1 
1, 
1, 
1, 
1. 
1.0 
2 
1.0 
1 
5 
4 
2 
1.0 
1.0 
1 
1.0 
1 
2 
1 
1.0 
2 
1.0 
1.0 

N.D. = Not detected TOTAL 



SEMI-VOLATILE CHROMATOGRAMS, SURROGATE RECOVERIES 

AND 

LABORATORY BLANKS 



SHRADER LABORATORIES, INC. 
10-14-1999 

I31801AA MW-A RIVERVIEW 
Date run : 10-14-1999(14:41:38) Instr. : Ql* Operator ROBG 

TIC 

27S14 

232 

170 

71 

996 

519 

441 

698 

618 901 
971 

24 

1201 

0000 

296 592 887 1183 1478 

Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 SPIKE RECOVERY REPORT 

Sample size : 200 ml DATA file : I31801AA 
Description : MW-A RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND CONCENTRATION SPIKE Percent 
Micrograms/Liter Recovery 

2 - FLUOROBI PHENYL 190 250 76.0% 2 
NITR0BENZENE-D5 150 250 60.0% 2 
TERPHENYL-D14 180 250 72.0% 1 
2-FLUOROPHENOL 290 500 58.0% 1 
PHENOL-D6 270 500 54.0% 1 
TRIBROMOPHENOL 270 500 54.0% 1 



SHRADER LABORATORIES, INC. 
10-14-1999 

I31802A MW-K RIVERVIEW 
Date run : 10-13-1999(11:13:34) Instr. : Ql* Operator : ROBG 

TIC 

00000 

971 1294 1617 

SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 SPIKE RECOVERY REPORT 

Sample size : 200 ml DATA file : I31802A 
Description : MW-K RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION SPIKE Percent 
Micrograms/Liter Recovery 

2-FLUOROBIPHENYL 200 250 80.0% 1 
NITROBENZENE-D5 230 250 92.0% 1 
TERPHENYL-D14 120 250 48.0% 3 
2-FLUOROPHENOL 260 500 52.0% 2 
PHEN0L-D6 260 500 52.0% 1 
TRIBROMOPHENOL 240 500 48.0% 2 



SHRMDER LABORATORIES, INC. 
10-13-1999 

I31803AA MW-L RIVERVIEW 
Date run : 10-13-1999(13:28:51) Instr. : Ql* Operator ROBG 

TIC 

318 

184 

ISO 

85 

X 

243 

531 

453 

35 

L 

711 

529 

1039 

914 

A 

1221 

061 

7504 

297 593 890 1186 1482 

Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 SPIKE RECOVERY REPORT 

Sample size DATA file : I31803AA 
Description : MW-L RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

2 -FLUOROBIPHENYL 
NITR0BENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHEN0L-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE 
Micrograms/Liter 

59 66.7 
69 66.7 
55 66.7 
72 133 
58 133 
76 133 

750 ml 

Percent 
Recovery 
88.5% 1 
103 .4% 
82.5% 
54 .1% 
43 .6% 
57.1% 



SHRADER LABORATORIES, INC. 
10-13-1999 

BKlOllA QA/QC BLANK 
Date run : 10-13-1999(09:58:47) Instr. : Ql* Operator : ROBG 

TIC 

320 
8S 

185 

245 

u- J 

S31 

4SS 

37 

712 

632 916 
1042 

JA 

1229 

3784 

297 593 890 1186 1482 

SHRADER LABORATORIES, INC. 
Report date : 10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 750 ml DATA file : BKlOllA 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

2-FLUOROBIPHENYL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHENOL-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE 
Micrograms/Liter 

46 53.3 
50 53.3 
48 53.3 
74 107 
55 107 
73 107 

Percent 
Recovery 

86.3% 1 
93.8% 
90.1% 
69.2% 
51.4% 
68.2% 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : BKlOllA 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D, 
N.D. 
N.D. 

Det.Limit 

1.0 
3 
1.0 
1.0 
1.0 
.1 
1.0 
4 
4 
1 
2 
4 
1.0 
2 
2 

N.D. = Not detected TOTAL 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : BKlOllA 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANILINE 
ANTHRACENE 
BENZO(a)ANTHRACENE 
BENZO(b & k)FLUORANTHENES 
BENZO(a)PYRENE 
BENZO(ghi)PERYLENE 
BENZYL ALCOHOL 
bis(2-CHLOROETHOXY)METHANE 
bis(2-CHL'ETHYL)ETHER 
bis(2-CHLOROISOPROPYL)ETHER 
4-BROMOPHENYL PHENYL ETHER 
BUTYL BENZYL PHTHALATE 
CARBAZOLE 
p-CHLOROANILINE 
2 -CHLORONAPHTHALENE 
4-CHLOROPHENYL PHENYL ETHER 
CHRYSENE 
DIBENZO(a,h)ANTHRACENE 
DIBENZOFURAN 
1.2-DICHLOROBENZENE 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
3,3'-DICHLOROBENZIDINE 
DI-n-BUTYL PHTHALATE 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DI-n-OCTYL PHTHALATE 
bis(2-ETHYLHEXYL)PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(12 3 -cd)PYRENE 
ISOPHORONE 
2-METHYLNAPHTHALENE 
NAPHTHALENE 
2-NAPHTHYLAMINE 
m-NITROANILINE 
o-NITROANILINE 
p-NITROANILINE 
NITROBENZENE 
PARATHION 

Continued 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D; 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
"N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D., 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
on next page 

Det.Limit 

1, 
1, 
1, 
1, 
1, 
.1 
1 
1 
1, 
1, 
1, 
2 
2 
1 
1 
1, 
1, 
1 
1.0 
1 
1.0 
1.0 
1.0 
1.0 
3 
1.0 
2 
1.0 
1 
2 
1.0 
5 
1.0 
1.0 
2 
2 
2 
2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2 



SHRADER LABORATORIES, INC. 
Report date : 10-13-1999 QUANTITATION SUMMARY 

DATA file : BKlOllA Sample size : 750 ml 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by ROBG 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 1.0 
N-NITROSO-DI-n-PROPYLAMINE N.D. 4 
PHENANTHRENE N.D. 1.0 
PYRENE N.D. 1.0 
PYRIDINE N.D. 1.0 
1,2,4-TRICHL•BENZENE N.D. ,1.0 

N.D. = Not detected TOTAL 0 



SHRADER LABORATORIES, INC. 
10-14-1999 

BKIQIIAB QA/QC BLANK 
Date run : 10-14-1999(11:18:13) Instr. : Ql* Operator : ROBG 

TIC 

519 

307 

174 

150 

233 

441 

25 

697 

617 

899 

1022 

1202 

10B6 

W^^ 

3632 

296 591 887 1182 1477 

Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 SPIKE RECOVERY REPORT 

Sample size : 750 ml DATA file : BKlOllAB 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND 

2-FLUOROBlPHENyL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHEN0L-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE 
Micrograms/Liter 

45 53.3 
55 53.3 
45 53.3 
75 107 
62 107 
61 107 

Percent 
Recovery 
84.4% 1 
103.2% 2 
84.4% 1 
70.1% 1 
57.9% 1 
57.0% 1 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 750 ml DATA file : BKlOllAB 
Description : QA/QC BLANK 
Sample submitted by ; BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Det.Limit 

1.0 
3 
1 
1 
1 

• 1 
1 
3 
3 
1 
2 
3 
1 
2 
2 

, 0 
, 0 
,0 

N.D. = Not detected TOTAL 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : BKlOllAB Sample size : 750 ml 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND CONCENTRATION Det .L 
Micrograms/Liter 

ACENAPHTHENE N.D. 1.0 
ACENAPHTHYLENE N.D. 1.0 
ANILINE N.D. 1.0 
ANTHRACENE N.D. 1.0 
BENZO(a)ANTHRACENE N.D. 1.0 
BENZO(b & k)FLUORANTHENES N.D. . 1 
BENZO(a)PYRENE N.D. 1 
BENZO(ghi)PERYLENE N.D. 1 
BENZYL ALCOHOL N.D. 1.0 
bis(2-CHLOROETHOXY)METHANE N.D. 1.0 
bis(2-CHL'ETHYL)ETHER N.D. 1.0 
bis(2-CHLOROISOPROPYL)ETHER N.D. 2 
4-BROMOPHENYL PHENYL ETHER N.D. 2 
BUTYL BENZYL PHTHALATE N.D. 1.0 
CARBAZOLE N.D. 1.0 
p-CHLOROANILINE N.D. 1.0 
2-CHLORONAPHTHALENE N.D. 1.0 
4-CHLOROPHENyL PHENYL ETHER N.D. 1.0 
CHRYSENE N.D. 1.0 
DIBENZO(a,h)ANTHRACENE N.D. 1 
DIBENZOFURAN N.D. 1.0 
1,2-DICHLOROBENZENE N.D. 1.0 
1,3-DICHLOROBENZENE N.D. 1.0 
1,4-DICHLOROBENZENE N.D. 1.0 
3,3•-DICHLOROBENZIDINE N.D. 4 
DI-n-BUTYL PHTHALATE N.D. 1.0 
DIETHYL PHTHALATE N.D. 1 
DIMETHYL PHTHALATE N.D. 1.0 
2,4-DINITROTOLUENE N.D. 1 
2,6-DINITROTOLUENE N.D. 2 
DI-n-OCTYL PHTHALATE N.D. 1.0 
bi s(2 -ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D. 1.0 
FLUORENE N.D. 1.0 
HEXACHLOROBENZENE N.D. 2 
HEXACHLOROBUTADIENE N.D. 2 
HEXACHLOROCYCLOPENTADIENE N.D. 2 
HEXACHLOROETHANE N.D. 1 
INDENO(12 3-cd)PYRENE N.D. 1.0 
ISOPHORONE N.D. 1.0 
2-METHYLNAPHTHALENE N.D. 1.0 
NAPHTH7UJENE N.D. 1.0 
2-NAPHTHYLAMINE N.D. 1.0 
m-NITROANILINE N.D. 1.0 
O-NITROANILINE N.D. 1.0 
p-NITROANILINE N.D. 1.0 
NITROBENZENE N.D. 1.0 
PARATHION N.D. 2 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : BKlOllAB Sample size : 750 ml 
Description : QA/QC BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by ROBG 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 1.0 
N-NITROSO-DI-n-PROPYLAMINE N.D. 4 
PHENANTHRENE N.D. 1.0 
PYRENE N.D. 1.0 
PYRIDINE N.D. 1.0 
1,2,4-TRICHL'BENZENE N.D. ,1.0 

N.D. = Not detected TOTAL 0 



VOLATILE CHROMATOGRAMS, SURROGATE RECOVERIES 

AND 

LABORATORY BLANKS 



SHRADER LABORATORIES, INC , 
10-13-1999 

I31801B MW-A 
Date run : 10-13-1999(14:22:27) Instr. : Q2V* Operator PALR 

TIC 

146 

107 

57 

B03 1007 

590 

V 

B93 

1354 
1163 

U 

8840 

296 592 887 1183 1478 

SHRADER LABORATORIES, INC. 
Report date : 10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 1 ml DATA file : I31801B 
Description : MW-A 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL•ETHANE-D4 
TOLUENE-DB 
4-BROMOFLUOROBENZENE 

CONCENTRATION SPIKE 
Micrograms/Liter 

980 1,000 
810 1,000 
990 1,000 
970 1,000 

Percent 
Recovery 
98.0% 1 
81.0% 3 
99.0% 1 
97.0% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

I31802B MW-K 
Date run : 10-13-1999(14:45:28) Instr. : Q2V* Operator PALR 

TIC 

8728 

296 591 887 1182 1477 

SHRADER LABORATORIES, INC. 
Report date : 10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 1 ml DATA file : I31802B 
Description : MW-K 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL'ETHANE-D4 
TOLUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION SPIKE 
Micrograms/Liter 

950 1,000 
790 1,000 
980 1,000 

1,000 1,000 

Percent 
Recovery 
95.0% 1 
79.0% 3 
98.0% 1 
100.0% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

I31803B MW-L 
Date run : 10-13-1999(13:52:07) Instr. : Q2V* Operator : PALR 

TIC 

94 

BBl 

786 
575 

AV\A 

AJVI 

993 

1343 

07224 

297 593 888 1184 1480 

Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 44 ml DATA file : I31803B 
Description : MW-L 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL'ETHANE-D4 
TOLUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION 
Mi c rograms/Liter 

47 
38 
44 
47 

SPIKE 

45 
45 
45 
45 

Percent 
Recovery 
103.3% 1 
83.5% 3 
96.7% 1 
103.3% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

I318Q4A TRIP BLANK 
Date run : 10-13-1999(13:28:35) Instr. : Q2V* Operator : PALR 

TIC 

lOB 

784 988 

571 

•"V IJ 

B74 

133£ 
1166 

u 

05864 

296 591 887 1182 1477 

SHRADER LABORATORIES, INC. 
Report date : 10-13-1999 SPIKE RECOVERY REPORT 

Sample size : 44 ml DATA file : I31804A 
Description : TRIP BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

DIBROMOFLUOROMETHANE 
1,2-DICHL'ETHANE-D4 
T0LUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION 
Micrograms/Liter 

45 
40 
42 
43 

SPIKE 

45, 
45, 
45, 
45, 

Percent 
Recovery 
98.9% 1 
87.9% 2 
92.3% 2 
94.5% 1 



SHRADER LABORATORIES, INC. 
10-13-1999 

1013BLK QA/QC BLANK 
Date run : 10-13-1999(09:18:33) Instr. : Q2V* Operator : PALR 

TIC 

109 

I, 
1 

297 

790 

575 

UU 

8S2 

1344 

1172 

03808 

593 888 1184 1480 

Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 

DATA file : 1013BLK 
Description : QA/QC BLANK 
Sample submitted by : QA/QC 
Analyzed on 10-13-1999 by PALR 

COMPOUND 

SPIKE RECOVERY REPORT 

Sample size : 22 ml 

Report prepared by PALR 

DIBROMOFLUOROMETHANE 
1,2-DICHL•ETHANE-D4 
TOLUENE-D8 
4-BROMOFLUOROBENZENE 

CONCENTRATION SPIKE 
Micrograms/Liter 

45 45.5 
40 45.5 
42 45.5 
41 45.5 

Percent 
Recovery 
98.9% 1 
87.9% 2 
92.3% 2 
90.1% 2 



,Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

DATA file : 1013BLK 
Description : QA/QC BLANK 
Sample submitted by : QA/QC 
Analyzed on 10-13-1999 by PALR 

Sample size 22 ml 

Report prepared by PALR 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
c-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3 -DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO'ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
O-XYLENE 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D, 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D'. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Det.Limit 

8 
1.0 
1.0 
2 
2 
2 
1.0 
1.0 
2 
1.0 
2 
1.0 
1 
1 
1.0 
1.0 
1.0 
1.0 
1.0 
2 
1.0 
1 
5 
4 
2 
1.0 
1.0 
1 
1.0 
1 
2 
1 
1.0 
2 
1.0 
1.0 

N.D. = Not detected TOTAL 



i^MKAUbK ANALYTICAL & CONSULTING LABORATORIES, INC. (^7^ 
3014 Vinewood Delroll, Ml 40200-2319 313/094-4440 Tax; 313/094-4409 

Chain of Custody Record 

Cuslomer. CjLYh<=" Ptojecl/Porchaso Older ff: 3 ̂  ^ Co3-l ^ 

Sampling Site: \A>f-4-fLT^oT ( ̂ /C<vfrnCV^gW By: ""TTv— 

Of C-
Of P 

O/^ 

0^ 

SL» Pteservallve Added by S Date Custoiiiei ID 
Sample 

Type/Maltlx Gamplinn Dale/lime Pataniclcis Commcnls 

AIW-A /03a /0/719'7 
1 

1 I/ O ^ 
AJCI OH fo /OK 7(3 e/o' 
fi /^^"s /llL^/\J^^ 

"X: ^ V i Jr \ 
t H -S 

m-L 09JL3 /O /7/99 "J ^ 0 e 
h /4HO Aojvf'/? VoC 

iOa o H to^S 1 CiS ^ /O 

^Vo ^ /Ue AX, 
i U ">0^ .. \ ! 'v ~- r ^ fY^ 

TP if /S-ut; "7 
Method of Slit|xiienl; Dale: Time: nelliM|ulslicd by "•7V7/99 

Date: TItiie: 

/Or-7-9^ /-/ — 
nclltK|ulshed by iX,. (P- Dale: / '/ Time:' 

/V7/?7 
Date: Time: ri^ln(|Tiislie^y Dale: lime: 

Time coolei opcneil._ Teinpeiauie ol blank.. Time leinixiiaUiie lakciv.. Oy;, 



ii\/-vi-/crv AMNMLf I iLrML & UUNbUL I ING LABORATORIES, INC. 
3814 Vinewood Delroll, Ml 48200-2310 313/094-4440 Fax; 313/094-4409 

Chain of Cuslody Record 

Customer. C oyD(?=^ Projccl/Purcliaso OnJor #: j 3^ I ̂  

Sampling Site: T^A€>P VjQH^DgTTg- j /^\A?^V%W By; Wcks 

SLi Preservallve Added by a Dale Cuslnner ID 
Sample 

Type/Maltlx Sampling Dale/Time Paramelets Commcnis 

/c/-7 f99p 
I/O ^ 

. fJxoH io jo s- 7(& (2AJ 
H Aiiy-b 1 /keM^ 

\ //, SOy. 1 N /- 1 fOH \ 

VoC 
fJaoM C /<0 

f/^0^ 
LP C ^ 

1 /tie A-A 
it L_W rtr 

OZ. ̂  
02. 
Olb 
Ol (2 

Method of Shipment:. Dale: Thne: 
IKT!^ 

Received by: ^ Dale: Thne; «r f. Rellnqiilslied Dale: ' lime: ^ 
/o/ 7/?? '5-

Received l»^ ~ Dale: Thne: Dale: Time: 

Time cooler onened: Temoeiaure ol blank: Thne letnpeialuie laken. Oy: 



h SHRADER 
L ̂ Analytical and Consulting 

P LABORATORIES INC. 

Report of Analytical Services 
Submitted To; 

BASF CORPORATION 
1609 DIDDLE AVENUE 

WYANDOTTE, MI 48192 

Attn: MR. JACK LANIGAN 

We are pleased to provide the enclosed analytical results for the following sample(s). Should 
you have any questions regarding the methods and/or results, please feel free to write or call. 

Client project: 
Client sample: 
Sample description: 

Laboratory project: 
Analysis performed: 

Date received: 
Date completed: 
Report date: 

RIVERVIEW 
WATER FROM WELLS 
COLLECTED 10/06/99 

1314 
SVOC (8270C), VOC (8260B), PCB (MOD8082) 
CYANIDE, Ml METALS & AMMONIA 

07-Oct-99 
19-Oct-99 
21-Oct-99 

Verified, 

Approved 

Laura Stephens, ̂ vironment 

/ ( /T) dZ'C'Ui /S 
Marianne L. Shrader, Acting QA/QC OflScer 

EDclosure(s) 

xc: Dr. Martin Schmidt, URS Greiner 

3814 VINEWOOD • DETROIT, MICHIGAN 48208 • (313) 894-4440 • FAX (313) 894-4489 



Shrader Laboratories, inc. 

BASF CORPORATION 
Laboratorj' Project 1314 

Sample Number 001 

Description: RTVERVIEW 

001 (Continued) Thursday, October 21, 1999 

Sample ID: MW-J 

Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 35 IOC 10/11/99 10/11/99 GENT 
Arsenic 0.075 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.24 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.133 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.031 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead 0.061 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Mercury 0.133 mg/L 0.0002 7470A 10/13/99 10/19/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc N.D. mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Cj-anide 1.19 mg/L 0.1 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 31.6 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

Sanqjle Number 002 Sample ID: MW-D 

Description: RTVERVIEW 
Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 35 IOC 10/11/99 10/11/99 GENT 
Arsenic 11 mg/L , 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.026 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.132. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Mercury 1.1 mg/L 0,0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc N.D. mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Cyanide 11.1 mg/L 0.5 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 30.2 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 



Shrader Laboratories, inc. 

BASF CORPORATION 

Laboratoiy Project 1314 

Sample Number 003 

Description: RJVERVIEW 

003 (Continued) Thursday, October 21, 1999 

Sample ID: MW-E 

Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 0 35 IOC 10/11/99 10/11/99 GENT 
Arsenic 10.6 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.046 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Parfmnim NO. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.294 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.043 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead 0.072 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Mercury 0.905 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.154 mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Cj-anide 8.13 mg/L 0.5 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 25.1 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

Sample Number 004 Sample ID: MW-H 

Description: RTVERVIEW 
Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 0 35 IOC 10/11/99 10/12/99 GENT 
Arsenic 0.169 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.198 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.34 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.05 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Mercury 0.0034 mg/L 0.0002 7470A 10/19/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.077 mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Cyanide 3.84 mg/L 0.2 9010B/9014 10/12/99 10/12/99 CffiNT 
Nitrogen, Ammonia 7.2 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 



Shrader Laboratories, Inc. 

BASF CORPORATION 
Laboratoi}' Project 1314 005 (Continued) Thursday, October 21, 1999 

Sample Number 005 

Description: RTVERVIEW 

Sample ID: MW-C 

Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 3510C 10/11/99 10/11/99 GENT 
Arsenic 1.06 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.091 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.312 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.03 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead 0.037 mg/L 002 6010B 10/19/99 10/19/99 JONH 
Mercury 0.0058 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.06 mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
O'anide 4.47 mg/L 0.2 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 19.3 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

Sample Number 006 Sample ID: MW-B 

Description: RTVERVIEW 
Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Unhs D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 3510C 10/11/99 10/11/99 GENT 
ArochIor-1016 N.D. ug/L 0.1 MOD 8082 10/15/99 10/15/99 STEL 
Arochlor-1221 N.D. ug/L 0.2 MOD 8082 10/15/99 10/15/99 STEL 
Arochlor-1232 N.D. ug/L 0.3 MOD 8082 10/15/99 10/15/99 STEL 
Aiochlor-1242 N.D. ug/L 0.09 MOD 8082 10/15/99 10/15/99 STEL 
Aiochlor-1248 9.2 ug/L 0.2 MOD 8082 10/15/99 10/15/99 STEL 
Arochlor-1254 N.D. ug/L 0.2 MCH3 8082 10/15/99 10/15/99 STEL 
Arochlor-1260 N.D. ug/L 0.3 MOD 8082 10/15/99 10/15/99 STEL 
Arsenic 1.06 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.135 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.423 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.042 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead 0.088 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 



Shrader Laboratories, Inc. 

BASF CORPORATION 
Laboratory Project 1314 006 (Continued) Thursday, October 21,1999 
Mercury 0.126 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.144 mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
CS-anide 5.51 mg/L 0.25 9010B/9014 10/13/99 10/13/99 GENT 
C^-anide 5.36 mg/L 0.25 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 21 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

N.D. = Not Detected 
D.L. = Detection Limit 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size DATA file : I31401AA 
Description : MW-J RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

ESTIMATED 

200 ml 

COMPOUND CONCENTRATION 
Micrograms/Liter 

Det.Limit 

BENZOIC ACID N.D. 2 
P-CHLORO-M-CRESOL N.D. 3 
2-CHLOROPHENOL N.D. 2 
O-CRESOL 31 2 
P-CRESOL 150 1 
2,4-DICHLOROPHENOL 4.1 3 
2,4-DIMETHYLPHENOL 34 2 
4,6-DINITRO-O-CRESOL N.D. 9 
2,4-DINITROPHENOL N.D. 10 
2-NITROPHENOL N.D. 4 
4-NITROPHENOL N.D. 6 
PENTACHLOROPHENOL N.D. 10 
PHENOL 23 2 
2,4,5-TRICHLOROPHENOL N.D. 5 
2,4,6-TRICHLOROPHENOL N.D. 5 

N.D. = Not detected TOTAL 242 
One or more surrogates failed QC criteria. 
Concentrations are therefore reported as ESTIMATED. 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31401AA 
Description : MW-J RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND CONCENTRATION 

Micrograms/Liter 
Det.Limit 

ACENAPHTHENE 1.2 1 
ACENAPHTHYLENE 12 1. 0 
ANILINE N.D. 1. 0 
ANTHRACENE 8.5 1 
BENZO(a)ANTHRACENE 6.6 2 
BENZO(b & k)FLUORANTHENES 5.1 , 3 
BENZO(a)PYRENE 4 . 6 3 
BENZO(ghi)PERYLENE N.D. 3 
BENZYL ALCOHOL N.D. 1 
bis(2-CHLOROETHOXY)METHANE N.D. 1 
bi s(2 -CHL•ETHYL)ETHER N.D. 2 
bis{2-CHLOROISOPROPYL)ETHER 26 5 
4-BROMOPHENYL PHENYL ETHER N.D. 7 
BUTYL BENZYL PHTHALATE N.D. 2 
CARBAZOLE 9.4 1. 0 
p-CHLOROANILINE N.D. 1. 0 
2 -CHLORONAPHTHALENE N.D. 1 
4-CHLOROPHENYL PHENYL ETHER N.D. 3 
CHRYSENE 5.3 2 
DIBENZO(a,h)ANTHRACENE N.D. 3 
DIBENZOFURAN 5.5 1. 0 
1,2-DICHLOROBENZENE N.D. 2 
1,3-DICHLOROBENZENE N.D. 2 
1,4-DICHLOROBENZENE N.D. 2 
3,3'-DICHLOROBENZIDINE N.D. 10 
Dl-n-BUTYL PHTHALATE N.D. 1. 0 
DIETHYL PHTHALATE N.D. 5 
DIMETHYL PHTHALATE N.D. 1 
2,4-DINITROTOLUENE N.D. 4 
2,6-DINITROTOLUENE N.D. 6 
DI-n-OCTYL PHTHALATE N.D. 1 
bis(Z-ETHYLHEXYL)PHTHALATE 190 5 
FLUORANTHENE 13 1 
FLUORENE 9.8 1 
HEXACHLOROBENZENE N.D. 5 
HEXACHLOROBUTADIENE N.D. 5 
HEXACHLOROCYCLOPENTADIENE N.D. 6 
HEXACHLOROETHANE N.D. 4 
INDENd(123-cd)PYRENE N.D. 3 
ISOPHORONE N.D. 1. 0 
2-METHYLNABHTHAbENE 8.9 1. 0 
NAPHTHALENE 140 1. 0 
2-NAPHTHYLAMINE N.D. 1 
m-NITROANILINE N.D. 2 
O-NITROANILINE N.D. 2 
p-NITROANILINE N.D. 2 
NITROBENZENE N.D. 2 
PTUIATHION N.D. 6 

Continued on next page 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31401AA 
Description : MW-J RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND 

N-NITROSO-DIPHENYLAMINE 
N-NITROSO-DI-n-PROPYLAMINE 
PHENANTHRENE 
PYRENE 
PYRIDINE 
1,2,4-TRICHL'BENZENE 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 

28 
13 
5.8 

N.D. 

Det.Limit 

2 
10 
1 
1 
2 
2 

N.D. = Not detected TOTAL 493 
One or more surrogates failed QC criteria. 
Concentrations are therefore reported as ESTIMATED. 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 10 ml DATA file : I31401B 
Description : MW-J 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-12-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
C-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO•ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
o-XYLENE 

CONCENTRATION 
Micrograms/Liter 

1,300 
6.8 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

2 . 8 

1.5 

41 

9.4 

7.4 
6.6 

Det.Limit 

50 
1.0 
1.0 
3 
2 
2 

' 1. 0 
1.0 
2 
1.0 
2 
1 
1 
1 
1 
1 
1 
1 
1.0 
2 
1.0 
3 
5 
8 
2 
1.0 
2 
1 
1.0 
1 
2 
1 

• 1 
2 
1.0 
1.0 

N.D. = Not detected TOTAL 1,380 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31402A 
Description : MW-D RIVERVIEW 
Sample submitted by ; BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
0-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-0-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 

290 
800 

N.D. 

N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

300 

210 
820 

Det.Limit 

6 
7 
4 
4 
4 

, 8 
6 
20 
30 
10 
20 
20 
4 
10 
10 

N.D. = Not detected TOTAL 2,420 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMTUiY 

DATA file : I31402A Sample size : 200 ml 
Description : MW-D RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACENAPHTHENE 6. 7 4 
ACENAPHTHYLENE 33 2 
ANILINE N.D. 2 
ANTHRACENE 24 3 
BENZO{a)ANTHRACENE 8. 9 4 
BENZO(b & k)FLUORANTHENES 11 . 7 
BENZO(a)PYRENE N.D. 8 
BENZO(ghi)PERYLENE N.D. 8 
BENZYL ALCOHOL 14 3 
bis(2 -CHLOROETHOXY)METHANE N.D. 4 
bis(2-CHL•ETHYL)ETHER 62 4 
bis{2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 20 
BUTYL BENZYL PHTHALATE N.D. 8 
CARBAZOLE 51 2 
p-CHLOROANILINE N.D. 3 
2-CHLORONAPHTHALENE N.D. 3 
4-CHLOROPHENYL PHENYL ETHER N.D. 7 
CHRYSENE 12 3 
DIBENZO(a,h)ANTHRACENE N.D. 8 
DIBENZOFURAN 18 2 
1,2-DICHLOROBENZENE 10 4 
1,3-DICHLOROBENZENE N.D. 4 
1,4-DICHLOROBENZENE N.D. 4 
3,3'-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 2 
DIETHYL PHTHALATE N.D. 10 
DIMETHYL PHTHALATE N.D. 3 
2,4-DINITROTOLUENE N.D. 10 
2,6-DINITROTOLUENE N.D. 20 
DI-n-OCTYL PHTHALATE N.D. 4 
bis(2-ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE 55 3 
FLUORENE 35 3 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBUTADIENE N.D. 10 
HEXACHLOROCYCLOPENTADIENE N.D. 20 
HEXACHLOROETHANE N.D. 10 
INDENO(123 -Cd)PYRENE N.D. 7 
ISOPHORONE 6. 8 3 
2-METHYLNAPHTHAbENE 23 2 
NAPHTHALENE 280 2 
2-NAPHTHYLAMINE N.D. 3 
m-NITROANILINE N.D. 4 
o-NITROANILINE N.D. 6 
p-NITROANILINE N.D. 5 
NITROBENZENE N.D. 10 
PARATHION N.D. 20 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file : I31402A Sample size : 200 ml 
Description : MW-D RIVERVIEW 
Sample siibmitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 5 
N-NITROSO-DI-n-PROPYLAMINE N.D. 20 
PHENANTHRENE 120 3 
PYRENE 43 3 
PYRIDINE 50 4 
1,2,4-TRICHL'BENZENE N.D. 6 

N.D. = Not detected TOTAL 863 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31402B 
Description : MW-D 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
c-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO•ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
O-XYLENE 

CONCENTRATION 
Micrograms/Liter 

2, 500 
32 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

N.D. 

N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D.' 

94 

18 

6.4 

400 

320 

350 

76 
27 
12 

Det.Limit 

200 
3 
7 
20 
20 
4 
6 
4 
20 
6 
20 
10 
6 
10 
10 
10 
10 
10 
8 
8 
6 
20 
10 
70 
10 
3 
10 
8 
3 
6 
10 
9 
10 
10 
5 
5 

N.D. = Not detected TOTAL 3,840 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size DATA file : I31403A 
Description : MW-E RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

ESTIMATED 

2 0 0 ml 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-0-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 

N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

76 
200 

71 

180 

Det.Limit 

5 
6 
5 
5 
5 
6 
5 
20 
30 
9 
10 
20 
4 
10 
10 

N.D. = Not detected TOTAL 527 
One or more surrogates failed QC criteria. 
Concentrations are therefore reported as ESTIMATED. 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file ; I31403A 
Description MW-E RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND CONCENTRATION Det 

Micrograms/Liter 
ACENAPHTHENE N.D. 3 
ACENAPHTHYLENE N.D. 2 
ANILINE N.D. 2 
ANTHRACENE 3.6 3 
BENZO{a)ANTHRACENE N.D. 4 
BENZO(b Ec k)FLUORANTHENES N.D. 6 
BENZO(a)PYRENE N.D. 6 
BENZO(ghi)PERYLENE N.D. 6 
BENZYL ALCOHOL 7.3 3 
bis(2-CHLOROETHOXY)METHANE N.D. 3 
bis(2-CHL'ETHYL)ETHER 22 5 
bis(2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 20 
BUTYL BENZYL PHTHALATE N.D. 5 
CARBAZOLE 8.1 2 
p-CHLOROANILINE N.D. 2 
2 -CHLORONAPHTHALENE N.D. 3 
4-CHLOROPHENYL PHENYL ETHER N.D. 7 
CHRYSENE N.D. 3 
DIBENZO(a,h)ANTHRACENE N.D. 6 
DIBENZOFURAN 2 . 0 2 
1,2-DICHLOROBENZENE N.D. 5 
1,3-DICHLOROBENZENE N.D. 4 
1,4-DICHLOROBENZENE N.D. 4 
3,3•-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 2 
DIETHYL PHTHALATE N.D. 10 
DIMETHYL PHTHALATE N.D. 3 
2,4-DINITROTOLUENE N.D. 10 
2,6-DINITROTOLUENE N.D. 20 
DI-n-OCTYL PHTHALATE N.D. 3 
bis{2-ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D". 3 
FLUORENE 3.2 3 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBUTADIENE N.D. 10 
HEXACHLOROCYCLOPENTADIENE N.D. 10 
HEXACHLOROETHANE N.D. 10 
INDENO{12 3 -cd)PYRENE N.D. 5 
ISOPHORONE N.D. 2 
2-METHYLNAPHTHALENE 3.2 2 
NAPHTHALENE 34 1 
2-NAPHTHYLAMINE N.D. 3 
m-NITROANILINE N.D. 4 
o-NITROANILINE N.D. 5 
p-NITROANILINE N.D. 4 
NITROBENZENE N.D. 4 
PARATHION N.D. 10 

Continued on next page 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31403A 
Description : MW-E RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND CONCENTRATION Det 

Micrograms/Liter 
N-NITROSO-DIPHENYLAMINE N.D. 5 
N-NITROSO-DI-n-PROPYLAMINE N.D. 30 
PHENANTHRENE 22 3 
PYRENE N.D. 3 
PYRIDINE N.D. 5 
1,2,4-TRICHL•BENZENE N.D. . 5 

N.D. = Not detected TOTAL 105 
One or more surrogates failed QC criteria. 
Concentrations are therefore reported as ESTIMATED. 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31403B 
Description : MW-E 
Sample stibmitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
C-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO•ETHANE 
1.1.2-TRICHLO•ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
o-XYLENE 

CONCENTRATION 
Micrograms/Liter 

1,300 
8.3 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

12 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Detected 
N.D. 

18 

Det.Limit 

200 
3 
7 
20 
20 
, 4 
6 
4 
20 
6 
20 
10 
6 
10 
10 
10 
10 
10 
8 
8 
6 
20 
10 
70 
10 
3 
10 
9 
4 
6 

10 
9 
10 
10 
5 
6 

N.D. = Not detected TOTAL 1,350 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I314d4AA 
Description : MW-H RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det 
Micrograms/Liter 

BENZOIC ACID N.D. 4 
P-CHLORO-M-CRESOL N.D. 5 
2-CHLOROPHENOL N.D. 3 
0-CRESOL N.D. 3 
P-CRESOL N.D. 3 
2,4-DICHLOROPHENOL N.D. 5 
2,4-DIMETHYLPHENOL 6.7 ' 4 
4,6-DINITRO-O-CRESOL N.D. 10 
2,4-DINITROPHENOL N.D. 20 
2-NITROPHENOL N.D. 7 
4-NITROPHENOL N.D. 10 
PENTACHLOROPHENOL N.D. 10 
PHENOL N.D. 3 
2,4,5-TRICHLOROPHENOL N.D. 8 
2,4,6-TRICHLOROPHENOL N.D. 8 

N.D. = Not detected TOTAL 6.70 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31404AA 
Description : MW-H RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACENAPHTHENE N.D. 2 
ACENAPHTHYLENE N.D. 1 
ANILINE 5.9 1 
ANTHRACENE N.D. 2 
BENZO(a)ANTHRACENE N.D. 3 
BENZO(b & k)FLUORANTHENES N.D. 5 
BENZO(a)PYRENE N.D. 6 
BENZO(ghi)PERYLENE N.D. 5 
BENZYL ALCOHOL N.D. 2 
b i s{2-CHLOROETHOXY)METHANE N.D. 3 
bis (2 -CHL•ETHYL)ETHER N.D. 3 
bis(2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 9 
BUTYL BENZYL PHTHALATE N.D. 4 
CARBAZOLE N.D. 1 
p-CHLOROANILINE N.D. 2 
2-CHLORONAPHTHALENE N.D. 2 
4-CHLOROPHENYL PHENYL ETHER N.D. 4 
CHRYSENE N.D. 2 
DIBENZO{a,h)ANTHRACENE N.D. 6 
DIBENZOFURAN N.D. 1 
1,2-DICHLOROBENZENE N.D. 3 
1,3-DICHLOROBENZENE N.D. 3 
1,4-DICHLOROBENZENE N.D. 3 
3,3'-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 1.0 
DIETHYL PHTHALATE N.D. 8 
DIMETHYL PHTHALATE N.D. 2 
2,4-DINITROTOLUENE N.D. 6 
2,6-DINITROTOLUENE N.D. 10 
DI-n-OCTYL PHTHALATE N.D. 3 
bis(2-ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D. 1 
FLUORENE N.D. 2 
HEXACHLOROBENZENE N.D. 7 
HEXACHLOROBUTADIENE N.D. a 
HEXACHLOROCYCLOPENTADIENE N.D. 9 
HEXACHLOROETHANE N.D. 7 
INDENO(12 3 -Cd)PYRENE N.D. 5 
ISOPHORONE N.D. 2 
2-METHYLNAPHTHALENE N.D. 1 
NAPHTHALENE N.D. 1 
2-NAPHTHYLAMINE N.D. 2 
m-NITROANILINE N.D. 2 
o-NITROANILINE N.D. 4 
p-NITROANILINE N.D. 3 
NITROBENZENE N.D. 3 
PARATHION N.D. 8 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31404AA Sample size : 200 ml 
Description : MW-H RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det 
Micrograms/Liter 

N-NITROSO-DIPHENYIAMINE N.D. 3 
N-NITROSO-DI-n-PROPYLAMINE N.D. 20 
PHENANTHRENE N.D. 1 
PYRENE N.D. 2 
PYRIDINE N.D. 3 
1,2,4-TRICHL'BENZENE N.D. .4 

N.D. = Not detected TOTAL 5.90 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 22 ml DATA file : I31404BB 
Description : MW-H 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND CONCENTRATION Det.L 
Micrograms/Liter 

ACETONE N.D. 7 
BENZENE 1.8 1.0 
BROMODICHLOROMETHANE N.D. 1.0 
BROMOFORM N.D. 2 
BROMOMETHANE N.D. 2 
CARBON DISULFIDE N.D. .2 
CARBON TETRACHLORIDE N.D. 1.0 
CHLOROBENZENE N.D. 1.0 
CHLOROETHANE N.D. 2 
CHLOROFORM N.D. 1.0 
CHLOROMETHANE N.D. 2 
DIBROMOCHLOROMETHANE N.D. 1.0 
1,1-DICHLOROETHANE N.D. 1 
1,2-DICHLOROETHANE N.D. 1 
1,1-DICHLOROETHENE N.D. 1.0 
C-1,2-DICHLOROETHENE N.D. 1.0 
t-1,2-DICHLOROETHENE N.D. 1.0 
1,2-DICHLOROPROPANE N.D. 1.0 
CIS-1,3-DICHLOROPROPENE N.D. 1.0 
TRANS-1,3 -DICHL'PROPENE N.D. 2 
ETHYL BENZENE N.D. 1.0 
2-HEXANONE N.D. 1 
METHYLENE CHLORIDE N.D. 5 
METHYL ETHYL KETONE N.D. 3 
METHYL ISOBUTYL KETONE N.D. 2 
STYRENE N.D. 1.0 
sym- TETRACHL' ETHT^ N.D. 1.0 
TETRACHLOROETHENE N.D. 1 
TOLUENE N.D. 1.0 
1,1,1-TRICHLO'ETHANE N.D. 1 
1,1,2-TRICHLO'ETHANE N.D. 2 
TRICHLOROETHENE N.D. 1 
VINYL ACETATE N.D. 1.0 
VINYL CHLORIDE N.D. 2 
m Sc p-XYLENES N.D. 1.0 
O-XYLENE N.D. 1.0 

N.D. = Not detected TOTAL 1.80 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31405A 
Description : MW-C RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 

52 
320 
920 
73 

310 
N.D. 
N.D. 
N.D. 
N.D. 

170 
740 

N.D. 
69 

Det.Limit 

6 
8 
5 
4 
4 

, 8 
7 
20 
30 
10 
20 
30 
4 
10 
10 

N.D. = Not detected TOTAL 2, 650 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31405A Sample size : 200 ml 
Description : MW-C RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACENAPHTHENE 22 4 
ACENAPHTHYLENE 100 4 
ANILINE N.D. 2 
ANTHRACENE 78 3 
BENZO(a)ANTHRACENE 41 5 
BENZO(b & k)FLUORANTHENES 32 7 
BENZO(a)PYRENE 34 8 
BENZO(ghi)PERYLENE N.D. 8 
BENZYL ALCOHOL N.D. 3 
bis(2-CHLOROETHOXY)METHANE N.D. 10 
bis(2-CHL'ETHYL)ETHER 26 4 
bis(2-CHL0R0IS0PR0PYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 20 
BUTYL BENZYL PHTHALATE N.D. 7 
CARBAZOLE 190 2 
p-CHLOROANILINE N.D. 3 
2 -CHLORONAPHTHALENE N.D. 3 
4-CHLOROPHENYL PHENYL ETHER N.D. 7 
CHRYSENE 41 4 
DIBENZO(a,h)ANTHRACENE N.D. 9 
DIBENZOFURAN 52 2 
1.2-DICHLOROBENZENE 5.1 4 
1.3-DICHLOROBENZENE N.D. 4 
1.4-DICHLOROBENZENE N.D. 4 
3,3'-DICHLOROBENZIDINE N.D. 30 
DI-n-BUTYL PHTHALATE N.D. 2 
DIETHYL PHTHALATE N.D. 10 
DIMETHYL PHTHALATE N.D. 3 
2,4-DINITROTOLUENE N.D. 10 
2,6-DINITROTOLUENE N.D. 20 
DI-n-OCTYL PHTHALATE N.D. 4 
bis(2-ETHYLHEXYL)PHTHALATE .35 5 
FLUORANTHENE 160 3 
FLUORENE 120 3 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBUTADIENE N.D. 10 
HEXACHLOROCYCLOPENTADIENE N.D. 10 
HEXACHLOROETHANE N.D. 10 
INDENO(123-cd}PYRENE N.D. 7 
ISOPHORONE N.D. 3 
2-METHYLNAPHTHALENE 83 2 
NAPHTHALENE 480 2 
2-NAPHTHYLAMINE N.D. 3 
m-NITROANILINE N.D. 4 
O-NITROANILINE N.D. 6 
p-NITROANILINE N.D. 5 
NITROBENZENE N.D. 5 
PARATHION N.D. 20 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31405A Sample size : 200 ml 
Description : MW-C RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 5 
N-NITROSO-DI-n-PROPYLAMINE N.D. 30 
PHENANTHRENE 330 3 
PYRENE 150 4 
PYRIDINE N.D. 5 
1,2,4-TRICHL'BENZENE N.D. ,6 

N.D. = Not detected TOTAL 1,980 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31405B 
Description : MW-C 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND CONCENTRATION 
Micrograms/Liter 

Det.Limit 

ACETONE 12,000 500 
BENZENE 51 3 
BROMODICHLOROMETHANE N.D. a 
BROMOFORM N.D. 20 
BROMOMETHANE N.D. 20 
CARBON DISULFIDE N.D. .4 
CARBON TETRACHLORIDE N.D. 6 
CHLOROBENZENE N.D. 3 
CHLOROETHANE N.D. 20 
CHLOROFORM N.D. 6 
CHLOROMETHANE N.D. 20 
DIBROMOCHLOROMETHANE N.D. 9 
1,1-DICHLOROETHANE N.D. 6 
1,2-DICHLOROETHANE N.D. 10 
1,1-DICHLOROETHENE N.D. 10 
c-1,2-DICHLOROETHENE N.D. 10 
t-1,2-DICHLOROETHENE N.D. 10 
1,2-DICHLOROPROPANE 35 10 
CIS-1,3-DICHLOROPROPENE N.D. 9 
TRANS-1,3 -DICHL•PROPENE N.D. 7 
ETHYL BENZENE N.D. 6 
2-HEXANONE N.D. 20 
METHYLENE CHLORIDE 3, 900 10 
METHYL ETHYL KETONE N.D. 80 
METHYL ISOBUTYL KETONE N.D. 10 
STYRENE N.D. 3 
sym-TETRACHL'ETHANE N.D. 10 
TETRACHLOROETHENE N.D. 7 
TOLUENE 35 3 
1,1,1-TRICHLO•ETHANE N.D. 6 
1,1,2-TRICHLO'ETHANE N.D. 10 
TRICHLOROETHENE N.D. 9 
VINYL ACETATE N.D. 10 
VINYL CHLORIDE N.D. 10 
m & p-XYLENES 28 5 
O-XYLENE 29 5 

N.D. = Not detected TOTAL 16,100 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31406A 
Description : MW-B RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 

58 
420 

1,300 
79 

470 
N.D. 
N.D. 
N.D. 
N.D. 

N.D, 

96 
930 

69 

Det.Limit 

6 
6 
4 
4 
5 

, 7 
6 
20 
20 
20 
30 
20 
4 
10 
10 

N.D. = Not detected TOTAL 3,420 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31406A 
Description : MW-B RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANILINE 
ANTHRACENE 
BENZO{a)ANTHRACENE 
BENZO(b & k)FLUORANTHENES 
BENZO(a)PYRENE 
BENZO(ghi)PERYLENE 
BENZYL ALCOHOL 
bis(2-CHLOROETHOXY)METHANE 
bis (2-CHL'ETHYL)ETHER 
bis(2-CHLOROISOPROPYL)ETHER 
4-BROMOPHENYL PHENYL ETHER 
BUTYL BENZYL PHTHALATE 
CARBAZOLE 
p-CHLOROANILINE 
2-CHLORONAPHTHALENE 
4-CHLOROPHENYL PHENYL ETHER 
CHRYSENE 
DIBENZO(a,h)ANTHRACENE 
DIBENZOFURAN 
1.2-DICHLOROBENZENE 
1.3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
3,3"-DICHLOROBENZIDINE 
DI-n-BUTYL PHTHALATE 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DI-n-OCTYL PHTHALATE 
bis(2-ETHYLHEXYL)PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(123-Cd)PYRENE 
ISOPHORONE 
2 -METHYLNAPHTHALENE 
NAPHTHALENE 
2-NAPHTHYLAMINE 
m-NITROANILINE 
O-NITROANILINE 
p-NITROANILINE 
NITROBENZENE 
PARATHION 

Continued 

CONCENTRATION 
Micrograms/Liter 

50 
290 

N.D. 

42 

330 

12 

58 

270 
77 
28 
19 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 

N.D. 

N.D. 
120 

Detected < 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

350 
300 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

200 
790 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
on next page 

Det.Limit 

3 
2 
2 
2 
3 

, 6 
6 
6 
3 
4 
4 
10 
10 
6 
2 
3 
3 
6 
3 
7 
1 
4 
4 
3 
20 
1 
10 
2 
8 
10 
3 
5 
4 
4 
10 
10 
10 
9 
5 
7 
2 
1 
2 
3 
5 
4 
5 
10 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31406A Sample size : 200 ml 
Description ; MW-B RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 5 
N-NITROSO-DI-n-PROPYLAMINE N.D. 20 
PHENANTHRENE 830 2 
PYRENE 360 3 
PYRIDINE N.D. 4 
1,2,4-TRICHL'BENZENE N.D. ,5 

N.D. = Not detected TOTAL 4,130 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size ; 1 ml DATA file : I31406B 
Description : MW-B 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETH7UJE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
C-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3 -DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL•ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO•ETHANE 
1.1.2-TRICHLO•ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m Sc p-XYLENES 
O-XYLENE 

CONCENTRATION 
Micrograms/Liter 

15,000 
53 

N.D, 
N.D. 
N.D. 
N.D. 
N.D. 

15 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

15 

46 
N.D. 
N.D. 

Detected 
N.D. 

4, 800 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D,. 
N.D. 
N.D. 

53 

39 
38 

Det.Limit 

200 
4 
9 
30 
20 
, 5 
7 
4 
20 
7 
20 
10 
7 
10 
10 
10 
10 
10 
10 
10 
8 

30 
10 
90 
10 
4 
20 
10 
5 
7 
20 
10 
10 
10 
6 
7 

N.D. = Not detected TOTAL 20,100 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31407A 
Description : MW-I 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHAIJE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
C-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1, 1-TRICHLO'ETHANE 
1,1,2-TRICHLO•ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
O-XYLENE 

CONCENTRATION 
Micrograms/Liter 

4, BOO 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D'. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

6.8 

Det.Limit 

100 
3 
7 
30 
20 
•4 
6 
4 
20 
5 
10 
10 
5 

10 
10 

. 10 
10 
10 
8 
9 
7 
30 
10 
70 
10 
4 
10 
9 
4 
5 
10 
8 
10 
10 

6 
6 

N.D. = Not detected TOTAL 4, 810 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 44 ml DATA file : I31408A 
Description : TRIP BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-12-1999 by PALR Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACETONE N.D. 8 
BENZENE N.D. 1.0 
BROMODICHLOROMETHANE N.D. 1.0 
BROMOFORM N.D. 2 
BROMOMETHANE N.D. 2 
CARBON DISULFIDE N.D. • 2 
CARBON TETRACHLORIDE N.D. 1.0 
CHLOROBENZENE N.D. 1.0 
CHLOROETHANE N.D. 2 
CHLOROFORM N.D. 1.0 
CHLOROMETHANE N.D. 2 
DIBROMOCHLOROMETHANE N.D. 1.0 
1,1-DICHLOROETHANE N.D. 1 
1,2-DICHLOROETHANE N.D. 1 
1,1-DICHLOROETHENE N.D. 1.0 
C-1,2-DICHLOROETHENE N.D. 1.0 
t-1,2-DICHLOROETHENE N.D. 1.0 
1,2-DICHLOROPROPANE N.D. 1.0 
CIS-1,3-DICHLOROPROPENE N.D. 1.0 
TRANS-1,3-DICHL'PROPENE N.D. 2 
ETHYL BENZENE N.D. 1.0 
2-HEXANONE N.D. 1 
METHYLENE CHLORIDE N.D. 5 
METHYL ETHYL KETONE N.D. 4 
METHYL ISOBUTYL KETONE N.D. 2 
STYRENE N.D. 1.0 
sym-TETRACHL'ETHANE N.D. 1.0 
TETRACHLOROETHENE N.D. 1 
TOLUENE N.D. 1.0 
1,1,1-TRICHLO'ETHANE N.D. 1 ^ 
1,1,2-TRICHLO'ETHANE N.D. 2 
TRICHLOROETHENE N.D. 1 
VINYL ACETATE N.D. 1.0 
VINYL CHLORIDE N.D. 2 
m & p-XYLENES N.D. 1.0 
O-XYLENE N.D. 1.0 

N.D. = Not detected TOTAL 
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22^1 Hlack Crvck R<iati • Miiskcgmi. M!4S>444-2673 • Photic 616-773-5998 • Fax616-773-6537 

Ms. Beth Vans 
MOEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-05 
Sample ID: MW-I 

Batch ID: BNA062301W 
% Solids: NA 

RECEIVED ERD S.E. MICH. 
lalytical L boratohes, Inc. 

FILE 
Met 

Maltrhc: 
DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

8270 
•Water 
7.0 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

bis(2-Chloroethyl)ether U 18 ug/L 
1,3-Dlchlorobenzene U 18 ug/L 
1,4-Dichlorobenzene U 18 ug/L 
1,2-Dichlorobenzene U 18 ug/L 
Benzyl alcohol U 50 ug/L 
bis(2-Chlorolsopropyl)ether U 18 ug/L 
N-Nltroso-di-n-propylamine U 18 ug/L 
Hexachloroethane U 18 ug/L 
Nitrobenzene U 18 ug/L 
Isophorone U 18 ug/L 
bjs(2-Chloroethoxy)methane U 18 ug/L 
1,2,4-T richlorobenzene U 18 ug/L 
Naphthalene U 18 ug/L 
4-Chloroaniline U 20 ug/L 
Hexachloro-1,3-butadiene U 18 ug/L 
2-Methylnaphthalene U 18 ug/L 
Nexachlorocyclopentadiene U 35 ug/L 
2-Chloronaphthalene U 18 ug/L 
2-Nitroanlline U 20 ug/L 
Dimethytphthalate U 18 ug/L 
Acenaphthylene u 18 ug/L 
2,6-Dinitrotoluene u 18 ug/L 
3-Nltroanillne u 20 ug/L 
Acenaphthene u 18 ug/L 
Dibenzofuran u 18 ug/L 
2,4-Dinitrotoluene u 18 ug/L 
Diethylphthalate u 18 ug/L 
Fluorene u 18 ug/L 
4-Chlorophenyl-phenytether u 18 ug/L 
4-Nltroanlline u 20 ug/L 
N-Nltrosodiphenylamine u 18 ug/L 
4-Bromophenyl-phenylether u 18 ug/L 
Hexachlorobenzene ' u 18 ug/L 
Phenanthrene u 18 ug/L 
Anthracene u 18 ug/L 
Carbazole u 18 ug/L 
Dl-n-butylphthalate u 18 ug/L 
Fluoranthene u 18 ug/L 
Pyrene u 18 ug/L 

TRACE ID Suffix Key. DUP - Duplicate MS - Matrix Spike - Matrix Spike Duplicate RPD - ReUrtne Pefcent Difference 00 - Additionai Quality Controi Rerun 
Qualifier Key U-Compound not detected J - Estimated value B - Analyte present in friank E - Exceeded trie range of calibration O - Quantified from a dilution 

X - Quantified from a previous nin S • QuantHied from a subsequent run *• Results do not meet QC acceptance criteria, see narrative 



tr:—CV.CE—Analytical Laboratories, Inc. 
2241 Black CivekKiiad • Muskegon, MI 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-05 
Sample ID: MW-I 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multipiier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Anaiysis Date: 
Report Date: 

SW-846 8270 
Water 
7.0 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes 
Butylbenzylphthatate 
Benzo(a)anthracene 
Chiysene 
3,3*-Dichlorobenzjdine 
bjs(2-Ethylhe)(yl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)pe[ylene 
Surrogates 
Nitrobenzene-dS 
2-Fluorobjphenyl 
p-Terphenyl-d14 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
67 % 
66 % 
62 % 

REPORTING LIMITS 
18 ug/L 
18 ug/L 
18 ug/L 
20 ug/L 
18 ug/L 
18 ug/L 
18 ug/L 
18 ug/L 
18 ug/L 
18 ug/L 
18 ug/L 
18 ug/L 

CONTROL LIMITS 
46- 95 
40- 93 
54- 116 

TRACE ID Suffix Kay; DUP • Duplicate MS • Matrix Spike MSD • Matrix Spike Duplicate RPD - Relative Petcant Difference 00 - Additional Quality Control - # - Rerun 
Quallfiar Key: U-Compound not detected J - EsUmatad value B - Analyte present in Iriank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantitied from a previous nin S - Quantified from a subsequent nin * - Results do not meet QC acceptance criteria, see nanalive 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

P.O. Box 30270 
Lansing, MI 48909 

Report'To; Environmental Response Div. 
38980 7 Mile Road 
Livonia, Ml 48152 

Attn: BETHVENS 
Total: $841.53 

This is an original report: 

Lab Work Order U 9906151 
Work Site ID: BASF - RIVERVIEW 
Matrix: Organic\OilNCoa\ 
Received: 6/21/1999 Reported: 8/19/1999 
Client: ER_SE Number of Samples: I 

Date: 

RECEIVED ERD S.E. MICH. 

AUSaO 1999 

Pll P 

COUNTY 

lb. 

Workorderd906I51, Page 1 of9 
' Printed8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906151 -01OL 

Date Collected: 6/18/1999 Test Code: OBN 
Test Name: Base Neutral - Oil 

Date Analyzed: 7/26/1999 by JRS Sample ID: MW-M 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
111-44-4 bis(2-Chloroethyl) ether ND 1000 20 
541-73-1 1,3-Dichlorobenzene ND 1000 20 
106-46-7 1,4-Dichlorobenzene ND 1000 20 
95-50-1 1,2-Dichloroben2ene ND 1000 20 
108-60-1 bis(2-ChIoroisopropyl) ether ND 1000 20 
621-64-7 N-Nitroso-di-n-propyl amine ND 1000 20 
67-72-1 Hexachloroethane ND 1000 20 
98-95-3 Nitrobenzene ND 1000 20 
78-59-1 Isophorone ND 1000 20 
111-91-1 bis(2-Chloroethoxy) methane ND 1000 20 
120-82-1 1,2,4-Trichlorobenzene ND 1000 20 
91-20-3 Naphthalene ND 1000 20 
87-68-3 Hexachlorobutadiene ND 1000 20 
77-47-4 Hexachlorocyclopentadiene ND 2000 20 
91-58-7 2-ChIoronaphthalenei ND lOOO 20 
131-11-3 Dimethyl phthalate ND 1000 20 
208-96-8 Acenaphthylene ND 1000 20 
606-20-2 2,6-Dinitrotoluene ND 1000 20 
83-32-9 Acenaphthene ND 1000 20 
121-14-2 2,4-Dinitrotoluene ND 1000 20 
86-73-7 Fluorene ND 1000 20 
84-66-2 Diethyl phthalate ND 1000 20 
7005-72-3 4-Chlorodiphenyl ether ND 1000 20 
86-30-6 N-Nitrosodiphenyl amine ND 1000 20 
122-66-7 Azobenzene ND 1000 20 
101-55-3 4-Bromodiphenyl ether ND 1000 20 
118-74-1 Hexachlorobenzene ND 1000 20 
85-01-8 Phenanthrene 120 T 1000 20 
120-12-7 Anthracene ND 1000 20 
84-74-2 Di-n-buty] phthalate ND 1000 20 
206-44-0 Fluoranthene • ND 1000 20 
129-00-0 Pyrene 160 T 1000 20 
85-68-7 Butyl benzyl phthalate ND 1000 20 
56-55-3 Benzo (a) anthracene ND 1000 20 
218-01-9 Chrysene 63 T 1000 20 

Workorder 9906151, Page 2 of 9 
. Printed 8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
117-81-7 bis(2-ethylhexyl) phthalate ND 1000 20 
117-84-0 Di-n-octyl phthalate ND 1000 20 
205-99-2 Benzo (b) fluoranthene ND 1000 20 
207-08-9 Benzo (k) fluoranthene ND 1000 20 
50-32-8 Benzo (a) pyrene ND 1000 20 
193-39-5 Indeno (l,2,3-c,d) pyrene ND 1000 20 
53-70-3 Dibenz (a,h) anthracene ND 1000 20 
191-24-2 Benzo (g,h,i) perylene ND 1000 20 

NM = not measured. 
Reference ndethod is 8270. 

Workorder 9906151, Page 3 of 9 
Printed8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906151 -01OL 

Date Collected: 6/18/1999 Test Code: OPC 
Date Extracted: 8/3/1999 by 1037-ks, Test Name: PCBs in Oil 
Date Analyzed: 8/10/1999 by TAITS Sample ID: MW-M 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
53469-21-9 Aroclor 1242 (PCB) ND 1.0 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 1.0 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 1.0 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 1.0 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 1.0 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 1.0 1.0 
12672-29-6 •Aroclor 1248 (PCB) ND 1.0 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 1.0 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 1.0 1.0 

ND = not detected at the specified detection limit. 
* Results and detection limit reported semi-quantitatively. * 
MM: Analytical method not validated for this matrix. Reference method is 8082. 
NM = not measured. 

Workorder 9906151, Page 4 of 9 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906151 -01OL 

Date Collected: 6/18/1999 Test Code: OSl 
Test Name: Scan 1 - Oil 

Date Analyzed: 6/25/1999 by WORM Sample ID: MW-M 

CAS# COMPOUND 
RESULTS 

mg/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-35-4 1,1-Dichloroethene ND 1.0 0.2 
75-09-2 Methylene chloride ND 5.0 0.2 
156-60-5 trans-1,2-Dichloroethene ND 1.0 0.2 
75-34-3 1,1-Dichloroethane ND 1.0 0.2 
156-59-2 cis-1,2-Dichloroethene ND 1.0 0.2 
67-66-3 Chloroform ND 1.0 0.2 
71-55-6 1,1,1 -Trichloroethane ND 1.0 0.2 
56-23-5 Carbon tetrachloride ND 1.0 0.2 
107-06-2 1,2-Dichloroethane ND 1.0 0.2 
79-01-6 Trichloroethene ND 1.0 0.2 
78-87-5 1,2-Dichloropropane ND 1.0 0.2 
10061-01-5 cis-1,3-Dichloropropene ND • 1.0 0.2 
10061-02-6 trans-l,3-Dichloropropene ND 1.0 0.2 
79-00-5 1,1,2-Trichloroethane ND 1.0 0.2 
127-18-4 Tetrachloroethene ND 1.0 0.2 
108-90-7 Chlorobenzene ND 1.0 L 0.2 
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 0.2 

ND = not detected at the specified detection limit. 
MM = not measured. 
Analytical methodology not validated for this matrix. Reference method is 8260. 

Workorder 9906151, Page 5 of 9 
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MDEQ ENVIRONMENTAL LABORA TOR Y 
ANALYTICAL REPORT 

Work Order #: 9906151 -01OL 

Date Collected; 

Date Analyzed: 

6/18/1999 

6/25/1999 by WORM 

Test Code: 
Test Name: 
Sample ID: 

0S2 
Scan 2 - Oil 
MW-M 

CAS# COMPOUND 
RESULTS 

Dig/Kg REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
71-43-2 Benzene ND 1.0 0.2 
108-88-3 Toluene ND 1.0 0.2 
100-41-4 Ethylbenzene ND 1.0 0.2 
108-38-3 Xylene isomers ND 3.0 0.2 

ND = not detected at the specified detection limit 
NM = not measured. 
Analytical methodology not validated for this matrix. Reference method is 8260. 

Workorder 9906151, Page 6 of 9 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906151 -01OL 

Date Collected: 

Date Analyzed: 

6/18/1999 

7/26/1999 by JRS 

Test Code: 
Test Name: 
Sample ID: 

FIN 
Fingerprinting 
MW-M 

CAS# COMPOUND 
RESULTS 
Date done REMARK 

REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
Fingerprinting Date Done 7/26/1999 

-Fingerprinting Results -
Reference method 8270. 

GC/MS seraivolatile library search results: 

The sample appears to ba a type of hydrocarbon oil. It does not have a 
pattern typical of a fiiel or solvent 

Workorder 9906151, Page 7 of 9 
Printed8/19/99 3:45 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906151 -0 l OL 

Date Collected: 6/18/1999 

Date Analyzed: 7/26/1999 by JRS 

Test Code: 
Test Name: 
Sample ID: 

0_L1B 
Library Srch-GC/MS- Oil 
MW-M 

CAS# COMPOUND 
RESULTS 

REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
Library Search - GC/MS - Oil 7/26/1999 

Reference method is 8270. 
Results of Library Search - GC/MS - Oil 

GC/MS semivolatile library search results: 

Compound Est. Cone. ( mg/kg )• 

Naphthalene, trimethyl- 480 
Undecane, dimethyl- 660 
Heptadecane, dimethyl- 800 
Phenanthrene, dimethyl- 370 
Phenanthrene, dimethyl- (isomer) 490 
Pentadecylcyclohexane 760 
Octadecanoic acid, butyl ester 1000 

Note: Some n-alkanes present in the sample. 

* Results reported as mg/kg not ug/kg. 

Workorder 9906151, Page 8 of 9 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906151 -01OL 

Date Collected: 6/I8/I999 

Date Analyzed: 6/25/1999 by WORM 

Test Code: 
Test Name: 
Sample ID: 

0_VLIB 
Libraiy Search-Oil-Volatiles 
MW-M 

CAS# COMPOUND 
RESULTS 

REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
Library Srch - Oil Volatiles 6/25/1999 

Reference method is 8260. 

NO UNIDENTIFIED PEAKS. 

Results for Library Search - Oil - Volatiles 

Workorder 9906151, Page 9 of 9 
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MICHIGAN DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

ENVIRONMENTAL LABORATORY 
PROCEDURE 

NO: PD-13 j 
DATE: Rev. 10/9/95] 

ST 

AGO 

FCN 

INT 

1ST 

NAV 

QNS 

STR 

Laboratory Result Remark Codes 

value reported is the mean of two or more determinations, 

value calculated from other independent parameters, 

estimated value or value not accurate. 

actual value is known to be less than the value given, i.e. substance, if present, is below detection limit, 

actual value is known to be greater than the value given. 

value reported is less than criteria of detection. 
; 

value observed is less than lowest value reportable under "T" code, 

sample analyzed using a dilution(s). 

dilution required due to matrix problems. 

recommended laboratory holding time was exceeded before analysis. 

Q. C. indicated possible low recovery. Actual level may be higher. 

Q. 0. indicated possible high recovery. Actual level may be lower. 
* 

analytical method or matrix is not within SOP of this laboratory, 

no confirmation by a second technique. 

non-homogeneous sample made analysis of a representative sample questionable, 

possible interference may have affected the accuracy of the laboratory result 

quality control problems exists. 

Reagent Blank. The level of reagent blank contamination is reported in the comment column and 
may be subtracted from the analyte value by the user.' 

recommended sample collection/preservation technique not used. 

laboratory accident resulted in no obtainable value. 

free cyanide was not analyzed due to low level of total cyanide. 

interference encountered during analysis resulted In no obtainable value. 

Improper sample collection/preservation. Sample not suitable for analysis. 

requested analysis not available. 

quantity not sufficient to perform requested analysis. 

settleable residue was not analyzed due to low suspended solids. 

DE€ 
Approved by: 

:bha:File R;\Worddocs\ 
Codes.doc 

brg^u. Lab Section Chief Datd 
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MATRIXepRdANIC/OIL / COAL 

MICHIGAN Dtp;. OF NATURAL RESOURCES 
ENVIRONMENTAL LABORATORY 

ANALYSIS REQUEST SHEET •••• SAFETY WARNING " 
YES/NO-INI-OONHAQ 

SRUUK/» QR6G>IS\ TRIORITY 
RECEIVED 
AT LAB BY 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE S?- ^McSU FOR QUESTIONS' • '16^ - VMOH 

LOCATION COLLECTED 
SAMPLED '^afVS'r - t BY V-W^rccvf^ 

DELIVERLP 
BY tVN 

ACCEPT "Hr CODE 
YES / NO 

SEND RESULTS AT ADDRESS 
TO ATTENTION OF (ifdiffnent 

than nhrtve 
INDEX 

H^02J> 
SAMPLE REMARKS: 

PCA PROJECT 
H66VDO 

PH 
00 

ofTiee) 

SAMPLE FIELD ID OR DESCRIPTJON SAMPLE COLLECTED 
NO. VY/MMAJD HH:MM SAMPLE INFORMAIION 

01 •—VteuU-^-. .f5 
02 VVv \A>A^ . 

03 

04 

03 

06 
07 
08 J • •. 

GENERA L CHEMISTRY ORCAMC INORGANIC 

Flashpaini 1 2 3 4 3 6 7 8 
solubility 1 2 3 4 3 6 7 8 

1 2 3 4 3 6 7 8 
1 2 3 4 3 6 7 8 
1 2 3 4 S 6 7 8 
1 2 3 4 5 6 7 8 
I 2 3 4 5 6 7 8 
1 2 3 4 5 6 7 8 

3^-— 
^^VotamcOilM^ 

FCBonly. 
Peat APCB 

Uft<iLA,6w 

MO 
Cd Cr Ca M z« 
Fa Co U Ma 

At Ba Be Mo Ti V 

HA - Mercuo' 
At - Arsenic 

%CI 
BTU 
*/o Sulfur 
% Ash 
Ye H20 

I 2 3 
I 3 3 
I 2 3 
I 2 3 
1 2 3 
I 2 3 
I 2 3 

2 3 
2 
2 
2 
7 
2 
2 

I 
I 
I 
I 2 
I 
I 
I 

a 5 6 7 
4 3 6 7 
4 S 6 7 
4 5 6 7 
4 5 6 7 
4 5 6 7 
4 5 6 7 

5 6 7 
3 6 7 
5 6 7 
3 6 7 S 
3 6 7 8 
5 6 7 S 
3 6 7 S 



• 
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

P.O. Box 30270 
Lansing, MI 48909 

'Report To: Environmental Response Div. 
38980 7 Mile Road 
Livonia, MI 48152 

Attn: BETHVENS 
Total: S5,701.50 

Lab Work Order # 9910031 
Work Site ID: BASF- RIVERVIEW 
Matrix: Water 
Received: I0/7/I999 Reported: II/I6/I999 
Client: ER_SE Number of Samples: 7 

TEST 
UNITS 

MW-J MW-D MW-E MW-H 
; 1 

Ammonia 
mg N/L 

30 29 24 , 4.7 ^ 
1 

Arsenic by Furnace 
ug/L 

52 INT INT 
1 
i 
i 

140 
i 1 
i i 

Arsenic in Water 
ug/L 

74 12200 DL 
1 

10500 DL 
i 

i 200 i 
i 
i 

Barium in Water 
ug/L 

440 28 70 

i 

i 270 j 

j i 
Cadmium by Furnace 

ug/L 
K 5.0 DM • K 5.0 DM ; K 5.0 DM ; K 5.0 DM 1 

Chromium by Furnace 
ug/L 

i 103 DM 138 DM 
1 

1 INT 
i 

; INT 

1 
Chromium in Water 

! ug/L 
i 
i 

310 00
 

o
 

j Copper by Furnace 
j ug/L 

27 2.5 1.2 5.2 

i Cyanide 
mg/L 

1.7 6.0 6.9 3.2 

Cyanide - Amenable .40 INT .30 .90 

Hex Chromium in Water 
ug/L 

INT 1 
! 

INT INT INT 

Lead by Furnace 
ug/L 

67 DM 6.7 DM 64 DM K 5.0 DM 

Mercury in Water 
ug/L 

INT INT INT 4;0 

Selenium in Water 
ug/L 

3.5 4.1 5.1 19 DM 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM K 5.0 DM 

Zinc in Water 50 26 60 50 

RECEIVED ERD S.E. MICH. 
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FILE — 
COUNTY 



TEST 
UNITS 

MW-B MW-C MW-I 

Ammonia 
mgN/L 

20 18 7.3 
] 

Arsenic by Furnace 
ug/L 

INT INT INT 
i 

Arsenic in Water 
ug/L 

900 960 
i 

1300 1 
i 
! 1 

Barium in Water 
ug/L 

159 i 480 
I 
1 

1 90 i 
' . ! 

Cadmium by Furnace 
ug/L 

K 5.0 DM K 5.0 DM 
! 

K 5.0 DM i 
i ; 
1 1 

Chromium by Furnace 
ug/L 

INT INT 
i 

86 DM . 1 

Chromium in Water 
ug/L 

420 1 670 
I 
i 1 

1 : 

Copper by Furnace 
! ug/L 

22 1 • 55 ! 30 
1 

i 
i 

i i 
Cyanide 

mg/L 
1 3.8 
1 

3.2 .56 

Cyanide - Amenable .80 .50 .20 

Hex Chromium in Water 
ug/L 

INT INT INT 

Lead by Furnace 
ug/L 

95 DM 238 DM 36 DM 

Mercury in Water 
ug/L 

INT INT 3.5 

Selenium in Water 
ug/L 

K 5.0 DM 7.9 DM K 5.0 DM 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM 

Zinc in Water 
ug/L 

130 250 100 

This is an original report: Date: 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#; 9910031-01 OB 
1 

\ Date Collected: 
Date Extracted: 
Date Analyzed: 

10/6/1999 
10/8/1999 by 4349, MJ 
11/2/1999 by GRINWISS 

Test Code: 
Test Name: 
Sample ID: 

WBNA 
BNA- Water 
MW-J 

• 1 
1 
1 
i 

CAS# COMPOUND 
RESULTS 

ug/L 
1 

REMARK 
! 

REPORTING 
LIMIT 

DILUTION i 
FACTOR 

62-75-9 N-Nitrosodimethy lamine ND 51i 10 
108-95-2 Phenol ND j . 100| 10 
111-44-4 Bis(2-chloroethyl)ether ND 1 i 10] 10 
95-57-8 2-Chiorophenol ND 1 i 100| 10 
541-73-1 1,3-Dichlorobenzene ND 1 1 10 10 
106-46-7 1,4-Dichlorobenzene ND ! 10 10 
95-50-1 1,2-Dichlorobenzene ND 1 1 10 10 
95-48-7 2-Methylphenol (o-cresol) ND 100 10 
108-60-1 Bis(2-chloroisopropyl)ether ND 1 10 10 
108394,106445 3/4-Methylphenol (m/p-cresol) 170 T 210 10 
621-64-7 N-Nitrosodi-n-propylamine ND 21 10 
67-72-1 Hexachloroethane ND • 10 10 

1 98-95-3 jNitrobenzene ND 21 10 
1 78-59-1 jlsophorone ND 10 10 

88-75-5 2-Nitrophenol ND 100 10 
105-67-9 2,4-Dimethylphenol ND 100 10 
111-91-1 Bis(2-chloroethoxy)methane ND 21 10 
120-83-2 2,4-Dichlorophenol ND 100 10 
120-82-1 1,2,4-Trichlorobenzene ND 21 10 
91-20-3 Naphthalene 120 10 10 
87-68-3 Hexachlorobutadiene ND 21 10 
59-50-7 4-ChIoro-3-methylphenol ND 100 10 
91-57-6 2-Methylnaphthalene ND 51 10 
77-47-4 Hexachlorocyclopentadiene ND ' 100 10 
88-06-2 2,4,6-Trichlorophenol ND 100 10 
95-95-4 2,4,5-TrichIorophenol ND 100 10 
91-58-7 2-ChloronaphthaIene ND 21 10 
88-74-4 2-Nitroaniline ND 210 10 
208-96-8 Acenaphthylene 16 10 10 
131-11-3 Dimethyl phthalate ND 21 10 
606-20-2 2,6-Dmitrotoluene ND 51 10 
99-09-2 3-Nitroaniline ND 210 10 
83-32-9 Acenaphthene ND 10 10 
51-28-5 2,4-Dinitrophenol ND 510 10 
132-64-9 Dibenzofiiran ND 51 10 
100-02-7 4-Nitrophenol ND 510 10 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

RESULTS 1 

CAS# COMPOUND ug/L REMARK REPORTING DILUTION 
LIMIT FACTOR 1 

121-14-2 2,4-Dinitrotoluene ND 51 10; 
86-73-7 Fluorene 13 10 lOj 
84-66-2 Diethyl phthalate ND j 10 lOi 
100-01-6 4-Nitroaniline ND i 210 ! lOi 
534-52-1 2-Methy!-4,6-dinitrophenol ND 1 510 1 10: 
7005-72-3 4-Chlorophenyl phenylether ND 1 10 10; 
156-10-5 N-Nitrosodiphenylamine ND 21 j 10; 
103-33-3 Azobenzene ND 21 ! lo: 
101-55-3 4-Bromophenyl phenylether ND i 21 10! 
118-74-1 Hexachiorobenzene ND • 

1 21 10 
87-86-5 Pentachlorophenol ND i 510 10 

1 85-01-8 Phenanthrene 1 37I 1 10 
1 120-12-7 jAnthracene 1 ND 1 10 10 
1 86-74-8 Carbazole ND 1 100 10 

I 

84-74-2 ;Di-n-butyl phthalate ! ND 1 i 10 lOi 
206-44-0 

i 
Fluoranthene ND • 1 10 10 

i 129-00-0 Pyrene 15 1 10 10 
85-68-7 :Butyl benzyl phthalate ND i 10 10 
56-55-3 Benz(a)anthracene ND 10 10 
218-01-9 Chrysene ND 10 10 
117-81-7 Bis(2-ethylhexyl)phthalate 140 21 10 
117-84-0 Di-n-octyl phthalate ND 21 10 
205-99-2 Benzo(b)fluoranthene ND 21 10 
207-08-9 Benzo(k)fluoranthene ND 21 10 
50-32-8 Benzo(a)pyrene ND 21 10 
193-39-5 Indeno( 1 ̂ ,3-cd)pyrene ND 21 10 
53-70-3 Dibenz(a,h)anthraceiie ND 21 10 
191-24-2 Benzo(g,h,i)perylene ND 21 10 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031 -01 ON 

" Date Collected: 10/6/1999 Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, MJ Test Name: Scan 3 - Water 
Date Analyzed: 10/22/1999 by bronsonj Sample ID: MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

67-72-1 Hexachloroethane ND 1 0.021 1.0 
108-70-3 1,3,5-Trichlorobenzene ND ] • 0.02 Ij 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 1 1 0.021 1.0 
87-61-6 1,2,3-TrichIorobenzene ND 1 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1.0 
95-94-3 1,2,4,5-TetrachIorobenzene ND 0.021 1.0 

'^77-47-4 Hexachlorocyclopentadiene ND 0.021 1.0 
91-58-7 2-Chloronaphthalene ND 0.21 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0;021 1.0 
608-93-5 Pentachlorobenzene 0.032 0.021 1.0 
319-84-6 a-BHC ND 0.021 1.0 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 j [b-BHC ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE 0.031 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 J Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD 0.036 T 0.052 1.0 
50-29-3 4,4'-DDT 0.063 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.052 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) 0.130 J,T 0.21 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# 
1 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

1 

DILUTION 
FACTOR i 

12672-29-6 Aroclor 1248 (PCB) 0.120 J,T 0.21 1.0 
37324-23-5 Aroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 Aroclor 1268 (PCB) ND 0.21 1.0 

1 59080-40-9 :BP-6 (PBB) 1 ND 0.052 1.0: 
1 8001-35-2 i*Toxaphene ND 0.10 i 1-oi 

ND = not detected at the specified reporting limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitativeiy. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order U: 9910031 -01 POX 
1 

' Date Collected: 10/6/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/8/1999 by BUCHNER Sample ID: MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 

1 

REPORTING 
LIMIT 

DILUTION 
FACTOR 

75-71-8 Dichlorodifluoromethane ND ! 25. 5; 
74-87-3 Chloromethane | ND | | > 25 5 
75-01-4 Vinyl chloride j ND i | 25 5 
74-83-9 Bromomethane i ND | 25 5 
75-00-3 Chloroethane ND 25 5 
75-69-4 iTrichlorofluoromethane ND 25 5 
67-64-1 ;2-Propanone (Acetone) 950 120 5 
60-29-7 Diethyl ether ND 50 5 
75-35-4 ;l,l-Dichloroethene ND 5 5 
74-88-4 ;Methyl iodide ND 5 5 
107-13-1 iAciylonitrile ND 25 5 
75-09-2 [Methylene chloride ND 25 5 
75-15-0 jCarbon disulfide ND 25 5 
156-60-5 |trans-l,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1 -Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) ND 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochioromethane ND 5 5 
71-55-6 1,1,1 -Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane ND 5 5 
71-43-2 Benzene 9.5 5 5 
56-23-5 Carbon tetrachloride ND ' 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 43 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dichloropropene ND 5 5 
108-88-3 Toluene 12 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# * COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene NO 5 51 
108-90-7 Chlorobenzene ND 5 5! 
630-20-6 1,1,1,2-Tetrachloroethane Nb 5 5i • 
100-4M Ethylbenzene ND 5 5: 
108383,106423 m & p-Xylene 11 10 5i 
75-25-2 Bromoform ND 1 5 5; 
100-42-5 Styrene ND 1 • 5 5 
95-47-6 o-Xylene 10 1 ' -5 5: 
79-34-5 1,1,2,2-Tetrachloroethane ND 1 5 5i 
96-18-4 : 1,2,3-Trichloropropane ND 5 5i 
110-57-6 trans-1,4-Dichloro-2-butene ND 5 5j 
98-82-8 Isopropylbenzene ND 5 5j 
103-65-1 h-Propylbenzene ND 5 5 
108-67-8 1,3,5-Trimethylbenzene ND 5 51 
95-63-6 1,2,4-Trimethylbenzene ND 5 5| 
541-73-1 1,3-Dichlorobenzene ND 5 5 
106-46-7 1,4-Dichlorobenzene ND 5 5 
95-50-1 1,2-Dichlorobenzene ND • 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene 240 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

ND = not detected at the specified reporting limit NM = not measured. v 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-02OB 

•Date Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ • Test Name: BNA- Water . 
Date Analyzed: 11/1/1999 by GRINWISS Sample ID: MW-D 

CAS# , COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

62-75-9 N-Nitrosodimethylamine ND i 55 10 
1 108-95-2 Phenol 600| llOj 10 
1 111-44-4 Bis(2-chloroethyl)ether j ND 11| 10 

95-57-8 2-Chlorophenol \ ND llOj 10 
541-73-1 1,3-Dichlorobenzene ND 11 10 
106-46-7 1,4-DichIorobenzene ND 11 10 
95-50-1 1,2-Dichlorobenzene ND 11 10 
95-48-7 :2-Methylphenol (o-cresol) 300 110 10 
108-60-1 ;Bis(2-chloroisopropyl)ether ND 11 10 
108394,106445 3/4-Methylphenol (m/p-cresol) 740 220 10 
621 -64-7 jN-Nitrosodi-n-propylamine ND 22 10 
67-72-1 Hexachloroethane ND • 11 10 
98-95-3 Nitrobenzene ND 22 10 
78-59-1 Isophorone ND 11 10 
88-75-5 2-Nitrophenol ND 110 10 
105-67-9 2,4-DimethyIphenol 200 110 10 
111-91-1 Bis(2-chloroethoxy)methane ND 22 10 
120-83-2 2,4-Dichlorophenol ND 110 10 
120-82-1 1,2^4-Trichlorobenzene ND 22 10 
91-20-3 Naphthalene 270 11 10 
87-68-3 Hexachlorobutadiene ND 22 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
91-57-6 2-Methylnaphthalene 32 T 55 10 
77-47-4 Hexachlorocyclopentadiene ND 110 10 
88-06-2 2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
91-58-7 2-Chloronaphthalene ND 22 10 
88-74-4 2-Nitroaniline ND 220 10 
208-96-8 Acenaphthylene 50 11 10 
131-11-3 Dimethyl phthalate ND 22 10 
606-20-2 2,6-Dinitrotoluene ND 55 10 
99-09-2 3-Nitroaniline ND 220 10 
83-32-9 Acenaphthene ND 11 10 
51-28-5 2,4-Dinitrophenol ND 550 10 
132-64-9 Dibenzofiiran ND 55 10 
100-02-7 4-Nitrophenol ND 550 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-Dinitrotoluene ND 55 10 
86-73-7 jFluorene 44 11 10 
84-66-2 iDiethyl phthalate ND 11 10| 
100-01-6 ;4-Nitroaniline ND 220 10: 
534-52-1 j2-Methyl-4,6-dinitrophenol ND 550 lo! 
7005-72-3 ;4-Chlorophenyl phenylether ND 11 lOl 
156-10-5 ;N-Nitrosodiphenylamine | ND | j 22 10: 
103-33-3 .Azobenzene j ND i • . 22 10| 
101-55-3 ;4-Bromophenyl phenylether ND I 22 10 
118-74-1 Hexachlorobenzene ND 1 22 10 
87-86-5 IPentachlorophenpl ND 550 10 
85-01-8 iPhenanthrene 180 10 
120-12-7 Anthracene | 37 11 10 
86-74-8 jCarbazole ND 110 10 
84-74-2 !Di-n-butyl phthalate ND 11 10 
206-44-0 Fluoranthene 140 11 10 
129-00-0 Pyrene 100 11 10 
85-68-7 Butyl benzyl phthalate ND 11 10 
56-55-3 Benz(a)anthracene 39 11 10 
218-01-9 Chrysene 31 11 10 
117-81-7 Bis(2-ethylhexyl)phthalate ND 22 10 
117-84-0 Di-n-octyl phthalate ND 22 10 
205-99-2 Benzo(b)fIuoranthene 35 22 10 
207-08-9 Benzo(k)fluoranthene 28 22 10 
50-32-8 Ben2o(a)pyrene 27 22 10 
193-39-5 Indeno(l ,2,3-cd)pyrene ND 22 10 
53-70-3 Dibenz(a,h)anthracene ND 22 10 
191-24-2 Benzo(g;h,i)perylene ND 22 10 

ND = not detected at the specified reporting limit. 
MM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-02ON 

'Date Collected: 10/6/1999 Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, MJ Test Name: Scan 3 - Water 
Date Analyzed: 10/22/1999 by bronsonj Sample ID: MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

67-72-1 Hexachloroethane ND 0.086 4.0 
108-70-3 1,3,5-Trichlorobenzene ND 1 > 0.086 4.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.086 4.0 
87-61-6 1,2,3-Trichlorobenzene ND 0:086 4.0 
87-68-3 Hexachlorobutadiene ND 0.086 4.0 
95-94-3 1,2,4,5-TetTachloroben2ene ND 0.086 4.0 
77-47-4 Hexachlorocyclopentadiene ND 0.086 4.0 
91-58-7 2-Chloronaphthalene ND 0.86 4.0 
634-66-2 1,2,3,4-TetrachIorobenzene ND 0.086 4.0 
608-93-5 Fentachlorobenzene 0.120 0.086 4.0 
319-84-6 a-BHC ND 0.086 4.0 
118-74-1 Hexachlorobenzene ND • 0.086 4.0 
319-85-7 b-BHC ND 0.086 4.0 
58-89-9 g-BHC (lindane) ND 0.086 4.0 
82-68-8 Pentachloronitrobenzene ND 0.086 4.0 
319-86-8 d-BHC ND 0.086 4.0 
76-44-8 Heptachior ND 0.086 4.0 
309-00-2 Aldrin ND 0.086 4.0 
1024-57-3 Heptachior epoxide ND 0:086 4.0 
5103-74-2 g-Chlordane ND 0:086 4.0 
959-98-8 Endosulfan I ND 0:086 4.0 
5103-71-9 a-Chlordane ND 0.086 4.0 
72-55-9 4,4'-DDE ND 0.086 4.0 
72-20-8 Endrin ND \ 0.086 4.0 
60-57-1 Dieldrin ND 0.086 4.0 
72-54-8 4,4'-DDD ND 0.216 4.0 
50-29-3 4,4'-DDT ND 0.086 4.0 
87-82-1 Hexabromobenzene ND 0.086 4.0 
72-43-5 Methoxychlor ND 0.216 4.0 
2385-85-5 Mirex ND 0.086 4.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.86 4.0 
11097-69-1 Aroclor 1254 (PCB) 7.60 J 0.86 4.0 
11096-82-5 Aroclor 1260 (PCB) 3.30 J 0.86 4.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.86 4.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.86 4.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.86 4.0 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

, CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR . 

12672-29-6 Aroclor 1248 (PCB) 6.20 J 0.86 4.0 
37324-23-5 Aroclor 1262 (PCB) ND 0.86 4.0 
11100-14-4 Aroclor 1268 (PCB) ND 0.86 4.0 
59080-40-9 ,BP-6 (PBB) ND 0.216 4.0 

1 8001-35-2 |»Toxaphene ND 0.43 4.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-02POX 

'Date Collected: 10/6/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/8/1999 by BUCHNER Sample ID: MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

75-71-8 Dichlorodifluoromethane j ND 50 10 
74-87-3 Chloromethane | ND 1 ' 501 10 
75-01-4 Vinyl chloride j 96 50 10 
74-83-9 Bromomethane | ND 50 10 
75-00-3 Chloroethane ND 50 10 
75-69-4 jTrichlorofluoromethane ND 50 10 
67-64-1 :2-Propanone (Acetone) 1100 250 10 
60-29-7 ;Diethyl ether ND 100 10 
75-35^ :i,l-Dichloroethene | ND 10 10 
74-88-4 jMethyl iodide ND 10 10 
107-13-1 jAcrylonitrile ND 50 10 
75-09-2 iMethylcne chloride 320 • 50 10 
75-15-0 jCarbon disulfide ND 50 10 
156-60-5 |trans-li2-Dichloroethene ND 10 10 
1634-04-4 Methyhertbutylether (MTBE) ND 50 10 
75-34-3 1,1 -Dichloroethane ND 10 10 
78-93-3 2-Butanone (MEK) ND 50 10 
156-59-2 cis-1,2-Dichloroethene ND 10 10 
67-66-3 Chloroform ND 10 10 
74-97-5 Bromochloromethane ND 10 10 
71-55-6 1,1,1 -Trichloroethane ND 10 10 
107-06-2 1,2-Dichloroethane 150 J 10 10 
71-43-2 Benzene 37 J 10 10 
56-23-5 Carbon tetrachloride ND ' 10 10 
78-87-5 1,2-Dichloropropane ND 10 10 
79-01-6 Trichloroethene ND 10 10 
74-95-3 Dibromomethane ND 10 10 
75-27-4 Bromodichlbromethane ND 10 10 
108-10-1 4-Methyl-2-pentanone (MIBK) 260 J 50 10 
10061-01-5 cis-1,3-Dichloropropene ND 10 10 
10061-02-6 trans-1,3-Dichloropropene ND 10 10 
108-88-3 Toluene 330 10 10 
79-00-5 1,1,2-Trichloroethane ND 10 10 
591-78-6 2-Hexanone ND 50 10 
124-48-1 Dibromochloromethane ND 10 10 
106-93-4 1,2-Dibromoethane ND 10 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

, CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 10 10 
108-90-7 Chlorobenzene ND 10 10 
630-20-6 1,1,1,2-Tetrachloroethane ND ! 10 10 
100-41-4 Ethylbenzene 11 10 10 
108383,106423 m & p-Xylene • 37| 20 lOi 
75-25-2 Bromoform ND i 10 lOi 
100-42-5 Styrene ND ! 10 i lOj 
95-47-6 o-Xylene 20! lOj 10 

j 79-34-5 1,1,2,2-Tetrachloroethane 1 ND i 10 10 
i 96-18-4 1,2,3-Trichloropropane j ND 1 ! 10 10 
j 110-57-6 1 trans-1,4-Dichloro-2-butene ND 10 10 
1 98-82-8 |lsopropylbenzene ND 10 10 
1 103-65-1 ;n-Propylbenzene ND 10 10 

108-67-8 11,3,5-Trimethylbenzene ND 10 10 
95-63-6 11,2,4-Trimethylbenzene 13 10 10 

1 541-73-1 i 1,3-Dichlorobenzene ND 10 10 
106-46-7 11,4-Dichlorobenzene ND 10 10 
95-50-1 1,2-Dichlorobenzene 13 1 10 10 
67-72-1 Hexachloroethane ND 10 10 
96-12-8 1,2-Dibromo-3-chloropropane ND 50 10 
120-82-1 1,2,4-Trichlorobenzene ND 50 10 
91-20-3 Naphthalene 390 50 10 
91-57-6 2-Methylnaphthalene 58 50 10 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200''C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-03OB 

»Date Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ Test Name: BNA- Water 
Date Analyzed: 11/1/1999 by GRINWISS Sample ID: MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

62-75-9 N-Nitrosodimethylamine ND 56 lo; 
108-95-2 Phenol i 460! 110 10 
111-44-4 Bis(2-chloroethyl)ether j ND | | 11 10 
95-57-8 :2-Chlorophenol ND 1 j 110 10 
541-73-1 jl,3-Dichlorobenzene ND 11 10 
106-46-7 jl,4-Dichlorobenzene ND 11 10 
95-50-1 1,2-Dichlorobeiizene ND 11 10 
95-48-7 2-Methylphenol (o-cresol) 220 110 10 
108-60-1 Bis(2-chloroisopropyl)ether ND 1 11 10 
108394,106445 3/4-Methylphenol (m/p-cresol) 600 220 10 
621-64-7 N-Nitrosodi-n-propylamine ND 22 10 
67-72-1 Hexachloroethane ND • 11 10 
98-95-3 Nitrobenzene ND 22 10 
78-59-1 Isophorone ND 11 10 
88-75-5 2-Nitrophenol ND 110 10 
105-67-9 2,4-Dimethylphenol 150 110 10 
111-91-1 Bis(2-chloroethoxy)methane ND 22 10 
120-83-2 2,4-Dichlorophenol ND 110 10 
120-82-1 1,2,4-Trichlorobenzene ND 22 10 
91-20-3 Naphthalene 52 11 10 
87-68-3 Hexachlorobutadiene ND 22 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
91-57-6 2-Methylnaphthalene ND 56 10 
77-47-4 Hexachlorocyclopentadiene ND 110 10 
88-06-2 2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
91-58-7 2-Chloronaphthalene ND 22 10 
88-74-4 2-Nitrbaniline ND 220 10 
208-96-8 Acenaphthylene ND 11 10 
131-11-3 Dimethyl phthalate ND 22 10 
606-20-2 2,6-DinitrotoIuene ND 56 10 
99-09-2 3-Nitroaniline ND 220 10 
83-32-9 Acenaphthene ND 11 10 
51-28-5 2,4-DinitrophenoI ND 560 10 
132-64-9 Dibenzofuran ND 56 10 
100-02-7 4-Nitrophenol ND 560 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-Dinitrotoluene ND 56 10 
86-73-7 jFluorene ND 11 10 
84-66-2 : Diethyl phthalate ND 10 
100-01-6 :4-Nitroaniline ND 220 10 
534-52-1 2-MethyI-4,6-dinitrophenol ND 560 lOj 
7005-72-3 ,4-ChIorophenyl phenylether ND 111 loi 
156-10-5 ;N-Nitrosodiphenylamine ND i 22i 10: 
103-33-3 .Azobenzene ND i 22 10; 
101-55-3 ;4-Bromophenyl phenylether ND 1 22 10 
118-74-1 Hexachlorobenzene | ND | 22 10 
87-86-5 ,Pentachlorophenol MOj T 560 10 
85-01 -8 : Phenanthrene 57| 10 
120-12-7 ; Anthracene ND 11 10 
86-74-8 iCarbazole ND 110 10 
84-74-2 iDi-n-butyl phthalate ND 11 10! 
206-44-0 iFluoranthene 

1 
44 11 10! 

129-00-0 ;Pyrene 24 11 10! 
85-68-7 iButyl benzyl phthalate ND * 11 10 
56-55-3 Benz(a)anthracene ND 11 10 
218-01-9 Chrysene ND 11 10 
117-81-7 Bis(2-ethylhexyl)phthalate ND 22 10 
117-84-0 Di-n-octyl phthalate ND 22 10 
205-99-2 Benzo(b)fluoranthene ND 22 10 
207-08-9 Benzo(k)fluoranthene ND 22 10 
50-32-8 Benzo(a)pyrene ND 22 10 
193-39-5 J Indeno( 1,2,3-cd)pyrene ND 22 10 
53-70-3 Dibenz(a,h)anthracene ND 22 10 
191-24-2 Benzo(g,h,i)perylene ND 22 10 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9910031-03ON 

"Date Collected: 10/6/1999 • Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, MJ Test Name: Scan 3 - Water 
Date Analyzed: 10/22/1999 by bronsonj Sample ID: MW-E 

CAS# 
. 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

67-72-1 IHexachloroethane ND 0.023 1.0 
108-70-3 1,3,5-Trichlorobenzene ND i I • 0.023 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 1 0.023 1.0 
87-61-6 1,2,3-Trichlorobenzene ND j. i 0.023 1.0 
87-68-3 Hexachlorobutadiene 0.085 0.023 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene 0.050 0.023 1.0 
77-47-4 IHexachlorocyclopentadiene ND 0.023 1.0 
91-58-7 :2-Chloronaphthalene ND 0.23 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.023 1.0 
608-93-5 Pentachlorobenzene 0.170 0.023 1.0 
319-84-6 a-BHC ND 0.023 l.O 
118-74-1 Hexachlorobenzene ND • 0.023 1.0 
319-85-7 b-BHC 

1 
ND 0.023 1.0 

58-89-9 ' lg-BHC (lindane) ND 0.023 1.0 
82-68-8 Pentachloronitrobenzene ND 0.023 1.0 
319-86-8 d-BHC ND K 0.034 1.5 
76-44-8 Heptachlof ND 0.023 1.0 
309-00-2 Aldrin ND 0.023 1.0 
1024-57-3 Heptachlor epoxide ND 0.023 1.0 
5103-74-2 g-Chlordane ND 0.023 1.0 
959-98-8 Endosiilfan I ND 0;023 1.0 
5103-71-9 a-Ch!ordane ND 0.023 1.0 
72-55-9 4,4'-DDE ; ND 0.023 1.0 
72-20-8 Endrin ND 0.023 1.0 
60-57-1 Dieldrin ND 0.023 1.0 
72-54-8 4,4'-DDD ND 0.057 1.0 
50-29-3 4,4'-DDT ND 0.023 1.0 
87-82-1 Hexabromobenzene ND 0.023 1.0 
72-43-5 Methoxychlor ND 0.057 1.0 
2385-85-5 Mirex ND 0.023 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.23 1.0 
11097-69-1 Aroclor 1254 (PCB) 1.90 J 0.23 1.0 
11096-82-5 Aroclor 1260 (PCB) 1.00 J 0.23 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.23 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.23 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.23 1.0 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) 2.80 J 0.23 1.0i 
37324-23-5 lAroclor 1262 (PCB) ND 0.23 1.0 
11100-14-4 jAroclor 1268 (PCB) ND 0.23 1.0 

j 59080-40-9 ,BP-6 (PBB) ND 0.057 10: 
i 8001-35-2 >Toxaphene ND 1 0.11 1.0; 

ND = not detected at the specified reporting limiL 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-03POX 

Date Collected: 10/6/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/9/1999 by WORM Sample ID: MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

75-71-8 iDichlorodifluoromethane ND 25 5 
74-87-3 Chloromethane ND i 25 5 
75-01-4 ;Vinyl chloride | ND i 25 5 
74-83-9 .Bromomethane ND 1 25 5 
75-00-3 :Chloroethane ND 25 5 
75-69-4 jTrichlorofluoromethane ND 1 25 5 
67-64-1 j2-Propanone (Acetone) 670 J 120 5 
60-29-7 !Diethyl ether ND 50 5 
75-35-4 |l,l-Dichloroethene ND 1 5 5 
74-88-4 Methyl iodide ND 5 5 
107-13-1 Acrylonitrile ND 25| 5 
75-09-2 |Methylene chloride 110 J 25 5 
75-15-0 Carbon disulfide ND 25 5 
156-60-5 trans-l ,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1 -Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) 46 J 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1-Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane 54 J 5 5 
71-43-2 Benzene 18 J 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 120 J 25 5 
10061-01-5 cis-l,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dichloropropene ND 5 5 
108-88-3 Toluene 25 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene 8.4 5 5 
108-90-7 Chlorobenzene ND 5 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 5 5 
100-41-4 Ethylbenzene ND 5 5 
108383,106423 m & p-Xylene 12 10 5 
75-25-2 Bromoform ND 5 5 
100-42-5 Styrene ND 1 

1 51 51 
95-47-6 o-Xylene 7.5 1 

! 5i 5 
i 79-34-5 1,1,2,2-Tetrachloroethane ND 1 5 5 
1 96-18-4 ; 1,2,3-Trichloropropane 1 ND 5 5 
j 110-57-6 trans-1,4-Dichloro-2-butene ND j 5 5 
! 98-82-8 llsopropylbenzene ND 5 5 
1 103-65-1 :n-Propylbenzene 1 ND 5 5 

108-67-8 1,3,5-Trimethylbenzene ND 5 5 
1 95-63-6 1,2,4-Trimethylbenzene 1 8.6 5 5 
1 541-73-1 1,3-Dichlorobenzene j ND 5 5 

106-46-7 ; 1,4-Dichlorobenzene i ND . 5 5 
95-50-1 j 1,2-Dichlorobenzene ND • 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene 86 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

UNIDENTIFIED PEAKS. 
J CODES FOR RESULTS OF METHYLENE CHLORIDE, MEK, U-DCA, BENZENE, AND MIBK DUE TO LOW 
SURROGATE RECOVERY. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Mediylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORA TOR Y 
ANALYTICAL REPORT 

Work Order #; 9910031-04OB 

Date Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ Test Name: BNA- Water 
Date Analyzed: 11/1/1999 by GRINWISS Sample ID: MW-H 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

62-75-9 N-Nitrosodimethylamine ND 5.2i 1 
1 108-95-2 Phenol j ND j i • lOj 1 
1 M1-44-4 Bis(2-chloroethyl)ether ND i lOi 1 

95-57-8 2-Chlorophenol ND i 10| 1 
1 541-73-1 |l,3-Dichlorobenzene ND 1.0 1 

106-46-7 1,4-Dichlorobenzene ND 1.0 1 
95-50-1 ; 1,2-Dichlorobenzene ND 1.0 1 
95-48-7 2-Methylphenol (o-cresol) ND 10 1 
108-60-1 lBis(2-chloroisopropyl)ether ND 1 1.0 1 

1 108394,106445 i3/4-Methylphenol (m/p-cresol) ND 21 1 
621 -64-7 N-Nitrosodi-n-propylamine ND 1 2.1 1 
67-72-1 jHexachloroethane ND 1 1.0 1 
98-95-3 jNitrobenzene ND 2.1 1 
78-59-1 jlsophorone ND 1.0 1 
88-75-5 2-Nitrophenol ND 10 
105-67-9 2,4-Dimethylphenol ND 10 1 
111-91-1 Bis(2-chloroethoxy)methane ND 2.1 
120-83-2 2,4-Dichlorophenol ND 10 1 
120-82-1 1,2,4-Trichlorobenzene ND 2.1 1 
91-20-3 Naphthalene ND 1.0 1 
87-68-3 Hexachlorobutadiene ND 2.1 1 
59-50-7 4-Chloro-3-methylphenol ND 10 1 
91-57-6 2-Methylnaphdialene ND 5.2 1 
77-47-4 Hexachlorocyclopentadiene ND 10 
88-06-2 2,4,6-Trichlorophenol ND 10 1 
95-95-4 2,4,5-Trichlorophenol ND 10 
91-58-7 2-Chloronaphthalene ND 2.1 1 
88-74-4 2-Nitroaniline ND 21 1 
208-96-8 Acenaphthylene ND 1.0 
131-11-3 Dimethyl phthalate ND 2.1 1 
606-20-2 2,6-Dinitrotoluene ND 5.2 1 
99-09-2 3-Nitroaniline ND 21 1 
83-32-9 Acenaphthene ND 1.0 1 
51-28-5 2,4-Dinitrophenol ND 52 1 
132-64-9 Dibenzofuran ND 5.2 1 
100-02-7 4-Nitrophenol ND 52 1 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

RESULTS 
. CAS# COMPOUND ug/L REMARK REPORTING DILUTION 

LIMIT FACTOR 
121-14-2 2,4-Dinitrotoluene ND 5.2 1 
86-73-7 Fluorene ND 1.0 1 
84-66-2 Diethyl phthalate ND 1.0 1 
100-01-6 4-Nitroaniline ND 21 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 1 52 •i 
7005-72-3 4-Chlorophenyi phenylether ND 1 1 1| 
156-10-5 N-Nitrosodiphenylamine ND ! ! 2.1 i: 
103-33-3 Azobenzene ND 1 2.1! 1; 
101-55-3 4-Bromophenyl phenylether ND j 2.1| 1 
118-74-1 Hexachlorobenzene ND i 2.11 1 
87-86-5 Pentachlorophenol ND 1 52 1 

1 85-01-8 iPhenanthrene i ND 1.0 1 
120-12-7 jAnthracene 1 ND 1.0 1 

1 86-74-8 jCarbazole ND 10 1 
84-74-2 ;Di-n-butyl phthalate ND 1.0 1 

1 206-44-0 Fluoranthene ND ! 1.0 1 
129-00-0 jPyrene ND ; 1.0 1 
85-68-7 iButyl benzyl phthalate ND • 1.0 1 
56-55-3 Benz(a)anthracene ND 1.0 1 
218-01-9 Chrysene ND 1.0 1 
117-81-7 Bis(2-ethylhexyl)phthaiate 5.6 2.1 1 
117-84-0 Di-n-octyl phthalate ND 2.1 1 
205-99-2 Benzo(b)fIuoranthene ND 2.1 1 
207-08-9 Benzo(k)fluoranthene ND 2.1 1 
50-32-8 Benzo(a)pyrene ND 2.1 1 
193-39-5 lndeno(l ,2,3-cd)pyrene ND 2.1 1 
53-70-3 Dibenz(a,h)anthracene ND 2.1 1 
191-24-2 Benzo(g,h,i)perylene ND 2.1 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-04ON 

\ Date Collected: 10/6/1999 Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, MJ Test Name: Scan 3 - Water 
Date Analyzed: 10/22/1999 by bronsonj Sample ID: MW-H 

1 
1 
; CAS# COMPOUND 

RESULTS 
ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
1 67-72-1 Hexachloroethane ND 0.021 1.0 
i 108-70-3 1,3,5-Trichlorobenzene ND 1 0.021 1.0: 
; 120-82-1 1,2,4-Trichlorobenzene ND 1 

i 0.021 1.0 
1 87-61-6 1,2,3-Trichlorobenzene ND j 0.021 1.0 
1 87-68-3 Hexachlorobutadiene ND 0.021 1.0 

95-94-3 1,2,4,5-Tetrachiorobenzene ND 0.021 1.0 
1 77-47-4 Hexachlorocyclopentadiene ND 1 0.021 1.0 
1 91-58-7 2-ChloronaphthaIene ND 0.21 1.0 
; 634-66-2 1,2,3,4-Tetrachiorobenzene ND 0.021 1.0 
1 608-93-5 Pentachlorobenzene ND 0.021 1.0 
i 319-84-6 a-BHC ND 0.021 1.0 

118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 Ib-BHC ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0:021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021, 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE ND 0.0211 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND 0.053 1.0 
50-29-3 4,4'-DDT 0.130 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.053 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 021 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 iAroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 iAroclor 1268 (PCB) ND 0.21 1.0 

1 59080-40-9 BP-6(PBB) ND 1 0.0531 1.0 
1 8001-35-2 •Toxaphene ND 0.11 i.o: 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order 9910031-04POX 

Date Collected: 10/6/1999 

Date Analyzed: 10/8/1999 by WORM 

Test Code: 
Test Name: 
Sample ID: 

WPS 
8260 Plus-Water 
MW-H 

\ 
CAS# COMPOUND 

RESULTS 
ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
1 75-71-8 Dichlorodifluoromethane ND 10 2 

1 

1 74-87-3 Chloromethane j ND i 1 • lOj 2 
i 75-01-4 jVinyl chloride | ND | 10 2 
1 74-83-9 Bromomethane ND 10 2 
1 75-00-3 Chloroethane ! ND 10 2 

75-69-4 jTrichlorofluoromethane j ND | 10 2 
67-64-1 ;2-Prppanone (Acetone) ND 1 50 2 

( 60-29-7 ; Diethyl ether ND 20 2 
1 75-35-4 |l,l-Dichloroethene ND 2 2 
1 74-88-4 Methyl iodide ND 2 2 
1 107-13-1 Acrylonitrile ND 1 10 2 

75-09-2 Methylene chloride ND • 10 2 
75-15-0 Carbon disulfide ND 10 2 
156-60-5 trans-1,2-Dichloroethene ND 2 2 
1634-04-4 Methyltertbutylether (MTBE) ND 10 2 
75-34-3 1,1-Dichloroethane ND 2 2 
78-93-3 2-Butanone (MEK) ND 10 2 
156-59-2 cis-1,2-Dichloroethene ND 2 2 
67-66-3 Chloroform ND 2 2 
74-97-5 Bromochloromethane ND 2 2 
71-55-6 1,1,1 -Trichloroethane ND 2 2 
107-06-2 1,2-Dichloroethane ND 2 2 
71-43-2 Benzene 2.4 2 2 
56-23-5 Carbon tetrachloride ND 2 2 
78-87-5 1,2-Dichloropropane ND 2 2 
79-01-6 Trichloroethene ND 2 2 
74-95-3 Dibromomethane ND 2 2 
75-27-4 Bromodichloromethane ND 2 2 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 10 2 
10061-01-5 cis-1,3-Dichloropropene ND 2 2 
10061-02-6 trans-1,3-Dichloropropene ND 2 2 
108-88-3 Toluene ND 2 2 
79-00-5 1,1,2-Trichloroethane ND 2 2 
591-78-6 2-Hexanone ND 10 2 
124-48-1 Dibromochloromethane ND 2 2 
106-93-4 1,2-Dibromoethane ND 2 2 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

. CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION ; 
FACTOR 

127-18-4 Tetrachloroethene ND 2 2 
108-90-7 Chlorobenzene ND 2 2 
630-20-6 1,1,1,2-Tetrachloroethane ND 2 2 
100-41-4 Ethylbenzene ND 2 2 
108383,106423 m & p-Xylene ND i 4 2| 
75-25-2 Bromoform ND i 2 2 
100-42-5 Styrene ND 1 2 1 2; 
95-47-6 o-Xylene ND ! ' 2i 2; 

i 79-34-5 ; 1,1,2,2-Tetrachloroethane 1 ND 2 2i 
j 96-18-4 1,2,3-Trichloropropane 1 ND ! 2 2 
J10-57-6 |trans-1,4-Dichloro-2-butene ND 1 1 ! • 2 2 
! 98-82-8 Isopropylbenzene ND 1 2 2 
! 103-65-1 ;n-Propylbenzene 1 ND ! 2 2i 
I 108-67-8 11,3,5-Trimethylbenzene ND 2 2 

95-63-6 : 1,2,4-Trimethylbenzene ND 2 2; 
j 541-73-1 1,3-Dichlorobenzene ND • 1 2 21 
j 106-46-7 1,4-Dichlorobenzene i ND 1 1 2 2 

95-50-1 11,2-Dichlorobenzene ND 1 2 2 
67-72-1 Hexachloroethane ND 2 2 
96-12-8 1,2-Dibromo-3-chloropropane ND 10 2 
120-82-1 1,2,4-Trichlorobenzene ND 10 2 
91-20-3 Naphthalene ND 10 2 
91-57-6 2-Methylnaphthalene ND 10 2 

LARGE UNIDENTIFIED PEAK. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene ^ compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-05OB 

Date Collected; 10/6/1999 
Date Extracted: 10/8/1999 by 4349, MJ 
Date Analyzed: 11/1/1999 by GRINWISS 

Test Code: WBNA 
Test Name: BNA- Water 
Sample ID: MW-B 

. 

CAS# 
' 

COMPOUND 
RESULTS 

ug/L 
1 

REMARK 
1 ! 

I REPORTING 
1 LIMIT 

DILUTION 
FACTOR 

62-75-9 ;N-Nitrosodimethylamine ND ! "" 1 1 561 j 10 
108-95-2 Phenol 21 Oi 1 >10 1 10 
111-44-4 Bis(2-chloroethyl)ether ND i 11 10 
95-57-8 2-Chlorophenol ND 1 no! 10 
541-73-1 1,3-Dichl6robenzene ND 1 11 10 
106-46-7 1,4-Dichlorobenzene ND 11 10 
95-50-1 1,2-Dichlorobenzene ND 1 1 11 10 
95-48-7 2-Methylphenol (o-cresol) no! 1 no 10 
108-60-1 Bis(2-chloroisopropyl)ether ND ! 1 11 10 
108394,106445 3/4-Methylphenol (m/p-cresol) 430i 1 220 10 
621-64-7 N-N itrosodi-n-propy lam ine ND 1 1 22 10 
67-72-1 Hexachloroethane ND • 11 10 
98-95-3 i Nitrobenzene ND 22 10 
78-59-1 i Isophorone ND 11 10 
88-75-5 2-Nitrophenol ND no 10 
105-67-9 2,4-Dimethylphenol 120 no 10 
111-91-1 Bis(2-chloroethoxy)methane ND 22 10 
120-83-2 2,4-Dichlorophenol 22 T no 10 
120-82-1 1,2,4-Trichlorobenzene ND 22 10 
91-20-3 Naphthalene 270 n 10 
87-68-3 Hexachlorobutadiene ND 22 10 
59-50-7 4-Chloro-3-methylphenol ND no 10 
91-57^6 2-Methylnaphthalene 83 56 10 
77-47-4 Hexachlorocyclopentadiene ND no 10 
88-06-2 2,4,6-TrichlorophenoI ND no 10 
95-95-4 2,4,5-Trichlorophenol ND no 10 
91-58-7 2-Chloronaphthalene ND 22 10 
88-74-4 2-NitFoaniline ND 220 10 
208-96-8 Acenaphthylene 130 \ • 11 10 
131-11-3 Dimethyl phthalate ND 22 10 
606-20-2 2,6-Dmitrotoluene ND 56 10 
99-09-2 3-Nitroaniline ND 220 10 
83-32-9 Acenaphthene 16 11 10 
51-28-5 2,4-Dinitrophenol ND 560 10 
132-64-9 Dibenzofiiran 60 56 10 
100-02-7 4-Nitrophenol ND 560 10 
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MDEQ ENVIRONMENTAL LABORA TOR Y 
ANALYTICAL REPORT 

RESULTS 
, CAS# COMPOUND ug/L REMARK REPORTING DILUTION 

LIMIT FACTOR 
121-14-2 2,4-Dinitrotoluene ND 56 10 
86-73-7 Fluorene ND 11 10 
84-66-2 Diethyl phthalate 100 11 10 
100-01-6 4-Nitroaniline ND 220 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND ! 560 10 
7005-72-3 4-Chlorophenyl phenylether ND i 11 i 10 
156-10-5 N-Nitrosodiphenylamine ND 1 

1 22 10 
1 

103-33-3 Azobenzene ND i 22 10' 
101-55-3 4-Bromophenyl phenylether ND ! j 22 lOj 
118-74-1 Hexachlorobenzene ND 1 

i 22 10 
87-86-5 Pentachlorophenol 82 ! T 560 10 

! 85-01-8 Phenanthrene 3301 11 10 
! 120-12-7 Anthracene 1 1.101 1 11 lo; 
j 86-74-8 Carbazole ! • 140| 110 lOi 
1 84-74-2 Oi-n-butyl phthalate ! ND 1 

1 10; 
; 206-44-0 Fluoranthene 1 2401 i 11 lO! 
1 129-00-0 Pyrene 130 i 11 10: 
1 85-68-7 Butyl benzyl phthalate ND • 11 10 

56-55-3 |Benz(a)anthracene 66 11 10 
1 218-01-9 Chrysene 55 11 10 

117-81-7 jBis(2-ethylhexyl)phthalate ND 22 10 
117-84-0 I'Di-n-octyl phthalate ND 22 10 
205-99-2 |Benzo(b)fluoranthene 51 22 10 
207-08-9 BenTO(k)fIuoranthene 59 22 10 
50-32-8 Benzo(a)pyrene 42 22 10 
193-39-5 |Indeno( 1,2,3-cd)pyrene ND 22 10 
53-70-3 lDibenz(a,h)anthracene ND 22 10 
191-24-2 ' Benzo(g,h,i)perylene ND 22 10 

ND - not detected at the specified reporting limit. 
NM = not measured; 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910031-05ON 

bate Collected: 10/6/1999 Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, M J Test Name: Scan 3 - Water 
Date Analyzed: 10/22/1999 by bronsonj Sample ID: MW-B 

CAS# 

" 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

67-72-1 Hexachloroethane ND 0.180 

o
 

0
0
 

108-70-3 1,3,5-Trichlorobenzene ND 0.180j 8.0 
120-82-1 1,2,4-Trichlorobenzene ND i 0.180 8.0 
87-61-6 1,2,3-Trichlorobenzene ND 1 

1 ; 0.180 8.0 
87-68-3 Hexachlorobutadiene ND 1 0.180 8.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 1 0.180 8.0 
77-47-4 Hexachlorocyclopentadiene ND 1 0.180 8.0 
91-58-7 2-Chloronaphthalene ND 1 1.80 8.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND { 0.180| 8.0 
608-93-5 Pentachlorobenzene ND j 0.180 8.0 
319-84-6 a-BHC ND 1 0.180 8.0 
118-74-1 Hexachlorobenzene ND • 0.180 8.0 
319-85-7 jb-BHC ND 0.180 8.0 
58-89-9 g-BHC (lindane) ND 0.180 8.0 
82-68-8 Pentachloronitrobenzene ND 0.180 8.0 
319-86-8 d-BHC ND 0.180 8.0 
76-44-8 Heptachlor ND 0.180 8.0 
309-00-2 Aldrin ND 0.180 8.0 
1024-57-3 Heptachlor epoxide ND 0.180 8.0 
5103-74-2 g-Chlordane ND 0.180 8.0 
959-98-8 Endosulfan I ND 0.180 8.0 
5103-71-9 a-Chlordane ND 0.180 8.0 
72-55-9 4,4'-DDE ND 0.180 8.0 
72-20-8 Endrin ND 0.180 8.0 
60-57-1 Dieldrin ND 0.180 8.0 
72-54-8 4,4"-DDD ND 0.449 8.0 
50-29-3 4,4'-DDT. ND 1.01 45.0 
87-82-1 Hexabromobenzene ND 0.180 8.0 
72-43-5 Methoxychlor ND 0.449 8.0 
2385-85-5 Mirex ND 0.180 8.0 
53469-21-9 Aroclor 1242 (PCB) ND 2.25 10.0 
11097-69-1 Aroclor 1254 (PCB) 98.0 J 2.25 10.0 
11096-82-5 Aroclor 1260 (PCB) 31.0 J 2.25 10.0 
12674-11-2 Aroclor 1016 (PCB) ND 2.25 10.0 
11104-28-2 Aroclor 1221 (PCB) ND 2.25 10.0 
11141-16-5 Aroclor 1232 (PCB) ND 2.25 10.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

. CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) 180 J 2.25 10.0 
37324-23-5 ' Aroclor 1262 (PCB) ND 2.25 10.0 
11100-14-4 Aroclor 1268 (PCB) ND 2.25 10.0 

i 59080-40-9 BP-6(PBB) i 1 ND ! 0.449 8.0! 
1 8001-35-2 ;*Toxaphene 1 ND 0.90 8.0| 

ND = not detected at the specified reporting limit. 
NM - not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 

Workorder9910031, Page 30 of42 
Printed 11/16/99 4:31 PM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANAL YTICAL REPORT 

Work Order #: 9910031-05POX 

bate Collected: 10/6/1999 Test Code: WPS 
Test Name: 8260 Plus-Water 

Date Analyzed: 10/9/1999 by WORM Sample ID: MW-B 

RESULTS 
CAS # COMPOUND ug/L REMARK REPORTING DILUTION 

LIMIT FACTOR 
75-71-8 Dichlorodifluoromethane ND 250 50 
74-87-3 Chloromethane ND i . 250 50 
75-01-4 Vinyl chloride ND i 1 250 50 
74-83-9 Bromomethane ND i i 250 50 
75-00-3 Chloroethane ND i j 250 50 
75-69-4 Trichlorofluoromethane ND 250 50 
67-64-1 2-Propanone (Acetone) 5300 J 1 1200 50 
60-29-7 Diethyl ether ND 1 500 50 
75-35-4 1,1-Dichloroethene ND 50 50 
74-88-4 Methyl iodide ND . 1 j 50 50 
107-13-1 Acrylonitrile ND 1 1 250 50 
75-09-2 Methylene chloride 5300 • 250 50 
75-15-0 jCarbon disulfide ND 250 50 
156-60-5 Itrans-1,2-Dichloroethene ND 50 50 
1634-04-4 Methyltertbutylether (MTBE) ND 250 50 
75-34-3 1,1-Dichloroediane ND 50 50 
78-93-3 2-Butanone (MEK) ND 250 50 
156-59-2 cis-1,2-Dichloroethene ND 50 50 
67-66-3 Chloroform ND 50 50 
74-97-5 Bromochloromethane ND 50 50 
71-55-6 1,1,1 -Trichloroethane ND 50 50 
107-06-2 1,2-Dichloroethane ND 50 50 
71-43-2 Benzene 66 50 50 
56-23-5 Carbon tetrachloride ND 50 50 
78-87-5 1,2-Dichloropropane ND 50 50 
79-01-6 Trichloroethene ND 50 50 
74-95-3 Dibromomethane ND 50 50 
75-27-4 Bromodichloromethane ND 50 50 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 250 50 
10061-01-5 cis-1,3-Dichloropropene ND 50 50 
10061-02-6 trans-1,3 -Dichloropropene ND 50 50 
108-88-3 Toluene 59 50 50 
79-00-5 1,1,2-Trichloroethane ND 50 50 
591-78-6 2-Hexanone ND 250 50 
124-48-1 Dibromochloromethane ND 50 50 
106-93-4 1,2-Dibromoethane ND 50 50 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

, CAS # COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 50 50 
108-90-7 Chlorobenzene ND 50 50 
630-20-6 1,1,1,2-Tetrachloroethane ND 50 50 
100-41-4 Ethylbenzene 52 50 50 
108383,106423 m & p-Xylene 64 T 100 50 
75-25-2 Bromoform ND 1 1 50 50 
100-42-5 Styrene ND 1 1 50 50 
95-47-6 o-Xylene 60 i ! " • 50 50 

i 79-34-5 ; 1,1,2,2-Tetrachloroethane ND 50i 50 
1 96-18-4 : 1,2,3-Trichloropropane 1 ND 1 50 50 
1 110-57-6 ; trans-1,4-Dichloro-2-butene ND 50 50 
I 98-82-8 •Isopropylbenzene ND ! 50 50 
i 103-65-1 in-Propylbenzene j. ND 1 50 50 
1 108-67-8 ; 1,3,5-Trimethylbenzene ND 50 50 
! 95-63-6 ' 1,2,4-Trimethylbenzene 70 50 50 

541-73-1 ;1,3-Dichlorobenzene ND 1 1 50 50 
106-46-7 ! 1,4-Dichlorobenzene ND 1 1 50 50 
95-50-1 i 1,2-Dichlorobenzene ND ' 50 50 
67-72-1 i Hexachloroethane ND 50 50 
96-12-8 1,2-Dibromo-3-chloropropane ND 250 50 
120-82-1 1,2,4-Trichlorobenzene ND 250 50 
91-20-3 Naphthalene 1500 250 50 
91-57-6 2-Metbylnaphthalene 530 J 250 50 

UNIDENTIFIED PEAKS. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 

Workorder 9910031, Page 32 of 42 
Printed 11/16/99 4:31 PM 



MDEQ ENVIRONMENTAL LABORA TOR Y 
ANALYTICAL REPORT 

Work Order #: 9910031-06OB 

"Date Collected: 10/6/1999 Test Code: WBNA 
Date Extracted: 10/8/1999 by 4349, MJ Test Name: BNA- Water 
Date Analyzed: 11/1/1999 by GRINWISS Sample ID: MW-C 

: • 

CAS# 1 COMPOUND 
i 
1 

RESULTS 
ug/L REMARK 

1 
REPORTING 

1 LIMIT 
DILUTION 

FACTOR 
62-75-9 N-Nitrosodimethylamine | ND | j 57j 10 
108-95-2 Phenol j 130 1 110: 10 
111-44-4 iBis(2-chloroethyl)ether j ND ! 11 10 
95-57-8 2-Chlorophenol j ND { 110 10 
541-73-1 1,3-Dichlorobenzene ND 1 11 10 
106-46-7 1,4-Dichlorobenzene ND 11 10 
95-50-1 1,2-Dichlorobenzene ND j 1 11 10 
95-48-7 2-Methylphenol (o-cresol) 85 T 1 110 10 
108-60-1 Bis(2-chloroisopropyl)ether | ND | | 11 10 
108394,106445 ;3/4-Methylphenol (m/p-cresol) 270 1 230| 10 
621-64-7 N-Nitrosodi-n-propylamine | ND 1 23j 10 
67-72-1 IHexachloroethane ND 1 • 11 10 
98-95-3 iNitrobenzene ND 23 10 
78-59-1 jlsophorone ND 11 10 
88-75-5 2-Nitrophenol ND 110 10 
105-67-9 2,4-Dimethylphenol ND 110 10 
111-91-1 Bis(2-chloroethoxy)methane ND 23 10 
120-83-2 2,4-Dichlorophenol ND 110 10 
120-82-1 1,2,4-Trichlorobenzene ND 23 10 
91-20-3 Naphthalene 88 11 10 
87-68-3 Hexachlorobutadiene ND 23 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
91-57-6 2-Methylnaphthalene 25 T 57 10 
77-47-4 Hexachlorocyclopentadiene ND 110 10 
88-06-2 2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
91-58-7 2-Chloronaphthalene ND 23 10 
88-74-4 2-Nitroanilme ND 230 10 
208-96-8 Acenaphthylene 42 11 10 
131-11-3 Dimethyl phthalate ND 23 10 
606-20-2 2,6-Dinitrotoluene ND 57 10 
99-09-2 3-NitroaniIine ND 230 10 
83-32-9 Acenaphthene ND 11 10 
51-28-5 2,4-Dinitrophenol ND 570 10 
132-64-9 Dibenzofiiran 22 T 57 10 
100-02-7 4-Nitrophenol ND 570 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

RESULTS 
. CAS# COMPOUND ug/L REMARK REPORTING DILUTION 

LIMIT FACTOR 
121-14-2 2,4-Dinitrotoluene ND 57 10 
86-73-7 Fluorene 37 11 10 
84-66-2 Diethyl phthalate ND 11 10 
100-01-6 4-Nitroaniline ND 230 10 
534-52-1 2-MethyM,6-dinitrophenol ND 570 10| 
7005-72-3 4-Chlorophenyl phenylether ND 1 11| lOi 
156-10-5 N-Nitrosodiphenylamine ND i 

1 1 23 i lo; 
103-33-3 Azobenzene ND 1 

i i 23 1 lOi 
101-55-3 4-Bromophenyl phenylether ND ! j 

i i . 23 i 10 
118-74-1 Hexachlorobenzene ND 23 1 10 
87-86-5 Pentachlorophenol 61 T 570 10 \ 

I 85-01-8 Phenanthrene 120 1 11' lo'i 
1 120-12-7 Anthracene 271 ! •' 10 
i 86-74-8 •Carbazole ND i j 110 10 
; 84-74-2 ;Di-n-butyl phthalate ND j 11 10 
; 206-44-0 :Fluoranthene 1 88 1 11 10 
I 129-00-0 jPyrene 1 54 11 10 

85-68-7 {Butyl benzyl phthalate ND 1 11 10 
56-55-3 Benz(a)anthracene ND 1 11 10 
218-01-9 Chrysene ND 1 11 10 
117-81-7 Bis(2-ethylhexyl)phthalate ND 23 10 
117-84-0 Di-n-octyl phthalate ND 23 10 
205-99-2 Benzo(b)fluoranthene 19 T 23 10 
207-08-9 Benzo(k)fluoranthene 19 T 23 10 
50-32-8 Benzo(a)pyrene 20 T 23 10 
193-39-5 Indcno( 1,2,3-cd)pyrene ND 23 10 
53-70-3 Dibenz(a,h)anthracene ND 23 10 
191-24-2 Benzo(g,h,i)perylene ND 23 10 

ND = not detected at the specifled reporting limit. 
MM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9910031-06ON 

^ Date Collected: 10/6/1999 Test Code: SC3 
Date Extracted: 10/7/1999 by 4347, MJ Test Name: Scan 3 - Water 
Date Analyzed: 

I 

10/22/1999 by bronsonj Sample ID: MW-C 

CAS# 
' 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION j 
FACTOR ! 

67-72-1 Hexachlbroethane ND 1 0.089! 4.0! 
108-70-3 1,3,5-Trichloroben2ene ND 1 1 . 0.089 4.0j 
120-82-1 1,2,4-Trichlorobenzene ND ! j 0.089 4.0! 
87-61-6 1,2,3-Trichlorobenzene ND 1 0.089 4.0; 
87-68-3 Hexachlorobutadiene ND 0.089 4.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.089 4.0 
77-47-4 Hexachlorocyclopentadiene ND 1 0.089 4.0| 
91-58-7 2-Chloronaphthalene ND ! 0.89 4.0j 
634-66-2 1,2,3,4-Tetrachlorobenzene ND j 0.089 4.0j 
608-93-5 Pentachlorobenzene 0.220 0.089 4.0] 
319-84-6 a-BHC ND i 0.089 4.0; 
118-74-1 Hexachlorobenzene ND • 0.089 4.0 
319-85-7 b-BHC ND 0.089 4.0 
58-89-9 g-BHC (lindane) ND 0.089 4.0 
82-68-8 Pentachloronitrobenzene ND 0.089 4.0 
319-86-8 d-BHC ND 0.089 4.0 
76-44-8 Heptachlor ND 0.089 4.0 
309-00-2 Aldrin ND 0.089 4.0 
1024-57-3 Heptachlor epoxide ND 0.089 4.0 
5103-74-2 g-Chlordane ND 0.089 4.0 
959-98-8 Endosulfan 1 ND 0.089 4.0 
5103-71-9 a-Chlordane ND 0.089 4.0 
72-55-9 4,4'-DDE ND 0.089 4.0 
72-20-8 Endrin ND 0.089 4.0 
60-57-1 Dieldrin ND 0.089 4.0 
72-54-8 4,4'-DDD ND 0.223 4.0 
50-29-3 4,4'-DDT ND 0:089 4.0 
87-82-1 Hexabromobenzene ND 0.089 4.0 
72-43-5 Methoxychlor ND 0.223 4.0 
2385-85-5 Mirex ND 0.089 4.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.89 4.0 
11097-69-1 Aroclor 1254 (PCB) 13.0 J 0.89 4.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.89 4.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.89 4.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.89 4.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.89 4.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

.. CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

1 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) 27.0 J 0.89 4.O.; 
37324-23-5 |Aroclor 1262 (PCB) ND 0.89 4.0| 
11100-14-4 Aroclor 1268 (PCB) ND 0.89 4.0 

j 59080-40-9 ;BP-6(PBB) ND 0.223 4.0| 
1 8001-35-2 |*Toxaphene ND 0.45 4.o; 

ND = not detected at the specified reporting limit 
NM = not measured. 

* Resultsrand detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J DUE TO MULTIPLE PCBs 
MANY UNID PEAKS 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9910031-06POX 

Date Collected: 

Date Analyzed: 

10/6/1999 

10/9/1999 by WORM 

Test Code: 
Test Name: 
Sample ID: 

WPS 
8260 Plus - Water 
MW-C 

. 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

75-71-8 Dichlorodifluoromethane ND i 500 100 
74-87-3 Chloromethane ND 

O
 

o
 

w 

75-01-4 Vinyl chloride ND i 500 100 
74-83-9 Bromomethane ND ! 500 100 
75-00-3 Chloroethane ND 1 500 100 
75-69-4 Trichlorofluoromethane ND ! 500 100 
67-64-1 2-Propanone (Acetone) 5700 J 2500 100 
60-29-7 - Diethyl ether ND 1000 100 
75-35-4 1,1-Dichloroethene ND 1 1 I00| 100 
74-88-4 Methyl iodide ND 1 100 100 
107-13-1 Acrylonitrile ND 500 100 
75-09-2 Methylene chloride 4200 1 500 100 
75-15-0 iCarbon disulfide ND 1 500 100 
156-60-5 1 trans-1,2-Dichloroethene ND 1 100 100 
1634-04-4 Methyltertbutylether (MTBE) ND 500 100 
75-34-3 1,1-Dichloroethane ND 100 100 
78-93-3 2-Butanone (MEK) ND 500 100 
156-59-2 cis-1,2-Dichloroethene ND 100 100 
67-66-3 Chloroform ND 100 100 
74-97-5 Bromochloromethane ND 100 100 
71-55-6 1,1,1 -Trichloroethane ND 100 100 
107-06-2 1,2-Dichloroethane ND 100 100 
71-43-2 Benzene ND 100 100 
56-23-5 Carbon tetrachloride ND 100 100 
78-87-5 1,2-Dichloropropane ND 100 100 
79-01-6 Trichloroethene ND 100 100 
74-95-3 Dibromomethane ND 100 100 
75-27-4 Bromodichloromethane ND 100 100 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 500 100 
10061-01-5 cis-1,3-Dichloropropene ND 100 100 
10061-02-6 trans-1,3-Dichloropropene ND 100 100 
108-88-3 Toluene ND 100 100 
79-00-5 1,1,2-Trichloroethane ND 100 100 
591-78-6 2-Hexanone ND 500 100 
124-48-1 Dibromochloromethane ND 100 100 
106-93-4 1,2-Dibromoethane ND 100 100 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

RESULTS 
, CAS# COMPOUND ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 100 100 
108-90-7 Chlorobenzene ND 100 100 
630-20-6 1,1,1,2-Tetrachloroethane ND 100 100 
100-41-4 Ethylbenzene ND 100 100 
108383,106423 m & p-Xylene ND 200 100! 
75-25-2 Bromoform ND ! 100 100: 
100-42-5 Styrene ND j 1 100 ; 100 
95-47-6 o-Xylene ND I i ' 100 1 100 

1 79-34-5 1,1,2,2-Tetrachloroethane 1 ND 100 j 100 
I 96-18-4' 1,2,3-Trichloropropane ND 1 100 i 100 
i 110-57-6 ;trans-l ,4-Dichloro-2-butene 1 ND 100 1 100 

98-82-8 Isopropylbenzene 1 ND j 100 100 
j 103-65-1 n-Propylbenzene ! ND 1001 1 100 
j 108-67-8 1,3,5-Trimethylbenzene ND 100 ; 100 
j 95-63-6 1,2,4-Trimethylbenzene ND 100 100 

541-73-1 1,3-Dichlorobenzene ND 100 1 100 
106-46-7 1,4-Dichlorobenzene ND 1 100 100 
95-50-1 ; 1,2-Dichlorobenzene ND • 100 100 
67-72-1 Hexachloroethane ND 100 100 
96-12-8 1 1,2-Dibromo-3-chlpropropane ND 500 100 
120-82-1 1,2,4-Trichlorobenzene ND 500 100 
91-20-3 Naphthalene 980 500 100 
91-57-6 2-Methylnaphthalene ND 500 100 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#; 9910031-070B 
-

Date Collected; 
Date Extracted; 
Date Analyzed; 

10/6/1999 
10/8/1999 by 4349, MJ 
10/25/1999 by GRIN WIS 

Test Code; 
Test Name: 
Sample ID; 

WBNA 
BNA- Water 
MW-I 

. 
CAS# COMPOUND 

RESULTS 
ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
62-75-9 N-N itrosodimethy lam ine ND 5.7 1 
108-95-2 Phenol ND 1 i • n 1 
111-44-4 Bis(2-chloroethyl)ether ND i.i 1 
95-57-8 2-Chlorophenol ND j 11 1 
541-73-1 1,3-Dichlorobenzene ND 1.1 1 

1 106-46-7 1,4-Dichlorobenzene ND 1 1.1 1 
95-50-1 1,2-Dichlorobenzene ND 1.1 1 

i 95-48-7 2-Methylphenol (o-cresol) ND I 11 
i 108-60-1 Bis(2-chloroisopropyl)ether ND 1.1 1 

108394,106445 3/4-Methylphenol (m/p-cresol) ND . ! 1 23 1 
621-64-7 N-Nitrosodi-n-propylamine ND ! 2.3 
67-72-1 Hexachloroethane ND 1.1 1 
98-95-3 Nitrobenzene ND 2.3 1 
78-59-1 Isophorone ND 1.1 1 
88-75-5 2-Nitrophenol ND 11 
105-67-9 2,4-Dimethylphenol ND 11 1 
111-91-1 Bis(2-chloroedioxy)methane ND 2.3 1 
120-83-2 2,4-Dichlorophenol ND 11 I 
120-82-1 1,2,4-Trichlorobenzene ND 2.3 1 
91-20-3 ^ Naphthalene ND 1.1 1 
87-68-3 Hexachlorobutadiene ND 2.3 1 
59-50-7 4-Chloro-3-methylphenol ND 11 1 
91-57-6 2-Methylnaphthalehe ND 5.7 1 
77-47-4 Hexachlorocyclopentadiene ND 11 1 
88-06-2 2,4,6-Trichlorophenol ND 11 
95-95-4 2,4,5-Trichlorophenol ND 11 
91-58-7 2-ChloFonaphthalene ND 2.3 1 
88-74-4 2-Nitroaniline ND 23 
208-96-8 Acenaphfliylene 2.5 1.1 1 
131-11-3 Dimethyl phthalate ND 2.3 1 
606-20-2 2,6-Dinitrotoluene ND 5.7 1 
99-09-2 3-Nitroaniline ND 23 1 
83-32-9 Acenaphthene ND 1.1 1 
51-28-5 2,4-Dinitrophenol ND 57 
132-64-9 Dibenzofiiran ND 5.7 1 
100-02-7 4-Nitrophenol ND 57 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

... CAS # COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

121-14-2 2,4-Dinitrotoluene ND 5.7 1 
86-73-7 Fluorene 2.8 1.1 1 
84-66-2 Diethyl phthalate ND 1.1 1 
100-01-6 4-Nitroaniline ND 23| 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 57 li 
7005-72-3 4-Chlorophenyl phenylether ND I 1.1 li 
156-10-5 N-Nitrosodiphenylamine ND I 2.3 ll 
103-33-3 Azobenzene ND 1 

1 1 • 2.3 
101-55-3 4-Bromophenyl phenylether ND 1 2.3 1| 
118-74-1 Hexachlorobenzene ND I i 2.3j 1 
87-86-5 Pentachlorophenol ND 57 1 
85-01-8 Phenanthrene 10 1.1 

i 120-12-7 Anthracene 1 ND 1.1 
1 86-74-8 Carbazole ! ND 11 ' i 
; 84-74-2 Di-n-butyl phthalate i ND 1.1 I'i 
1 206-44-0 Fluoranthene i • 12i 1.1 l! 

- 1 

i 129-00-0 Pyrene 7.4 1.1 1, 
1 85-68-7 Butyl benzyl phthalate ND 1 • 1.1 1 

56-55-3 Benz(a)anthracene ND 1.1 1 
218-01-9 Chrysene 4.7 1.1 1 
117-81-7 Bis(2-ethylhexyl)phthalate 66 2.3, 1 
117-84-0 Di-n-octyl phthalate ND 2.3 1 
205-99-2 Benzo(b)fluoranthene 5.2 2.3 1 
207-08-9 Benzo(k)fluoranthene ND 2.3 1 
50-32-8 Benzo(a)pyrene 4.8 2.3 1 
193-39-5 Indenofl ,2,3-cd)pyrene ND 2.3 1 
53-70-3 Dibenz(a,h)anthracene ND 2.3 1 
191-24-2 1 Benzo(g,h,i)pery lene ND 2.3 1 

ND = not detected at the specified reporting limit 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#; 9910031-07POX 

Date Collected: 10/6/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/9/1999 by WORM Sample ID: MW-1 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING DILUTION 
LIMIT i FACTOR 

75-71-8 ;Dichiorodifluoromethane I ND i j 50l 10 
74-87-3 Chloromethane 1 ND i ' 50j 10 
75-01-4 |Vinyl chloride ! ND i I 50| 10 
74-83-9 Bromomethane j ND I 501 10 
75-00-3 Chloroethane ND 1 50 10 
75-69-4 iTrichlorofluoromethane | ND | j 50 10 
67-64-1 2-Propanone (Acetone) 1900 J 250 10 
60-29-7 Diethyl ether ND 1 100 10 
75-35-4 1,1-Dichloroethene j ND 10 10 
74-88-4 .Methyl iodide ND 10| 10 
107-13-1 lAcrylonitrile ND 50| 10 
75-09-2 iMethylene chloride ND 1 • 50 10 

1 75-15-0 jCarbon disulfide ND 1 50 10 
i 156-60-5 |trans-l,2-Dichloroethene ND 10 10 

1634-04-4 Methyltertbutylether (MTBE) ND 50 10 
75-34-3 1,1-Dichloroediane ND 10 10 
78-93-3 2-Butanone (MEK) ND 50 10 
156-59-2 cis-1,2-Dichloroethene ND 10 10 
67-66-3 Chloroform ND 10 10 
74-97-5 Bromochloromethane ND t 10 10 
71-55-6 1,1,1 -Trichloroethane ND 10 10 
107-06-2 1,2-Dichloroethane ND 10 10 
71-43-2 Benzene ND 10 10 
56-23-5 Carbon tetrachloride ND 10 10 
78-87-5 1,2-Dichloropropane ND 10 10 
79-01-6 Trichloroethene ND 10 10 
74-95-3 Dibromomethane ND 10 10 
75-27-4 Bromodichloromethane ND ' 10 10 
108-10-1 4-Methyl-2-pentmone (MIBK) ND 50 10 
10061-01-5 cis-1,3-Dichloropropene ND iO 10 
10061-02-6 trans-1,3-Dichloropropene ND 10 10 
108-88-3 Toluene ND 10 10 
79-00-5 1,1,2-Trichloroethane ND 10 10 
591-78-6 2-Hexanone ND 50 10 
124-48-1 Dibromochloromethane ND 10 10 
106-93-4 1,2-Dibromoethane ND 10 10 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# \ \ 
COMPOUND 

RESULTS 
ug/L REMARK REPORTING 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 10 10 
108-90-7 Chlorobenzene ND 10 10 
630-20-6 1,1,1,2-Tetrachloroethane ND 10 10 

' 100-41-4 Ethylbenzene ND 1 1 10 10 
1 108383,106423 m & p-Xylene ND ! i 201 10| 
i 75-25-2 Bromoform ND ! 1 lOi 101 
i 100-42-5 Styrene ND ! i 10, lOi 
! 95-47-6 o-Xylene ND 1 I ' lOj lOi 
1 79-34-5 ; 1,1,2,2-Tetrachloroethane ND i 

1 1 10: 10 
! 96-18-4 ; 1,2,3-Trichloropropane 1 ND i i loi" 10 
1 110-57-6 trans-1,4-Dichloro-2-butene ! ND i 10 10 
j 98-82-8 ' Isopropy Ibenzene ND 10 10 
; 103-65-1 n-Propylbenzene 1 • ND i 

1 10 i 1 10 
; 108-67-8 11,3,5-Trimethylbenzene ND i 1 1 101 10 
1 95-63-6 : 1,2,4-Trimethylbenzene i ND 1 'Oj 10 
1 541-73-1 • 1,3-Dichlorobenzene ND I 10 10 
1 106-46-7 : 1,4-Dichlorobenzene ND 1 10 10 

95-50-1 i 1,2-Dichlorobenzene ND 1 10 10 
67-72-1 Hexachloroethane ND 10 10 
96-12-8 1,2-Dibromo-3-chloropropane ND 50 10 
120-82-1 1,2,4-Trichlorobenzene ND 50 10 
91-20-3 Naphthalene ND 50 10 
91-57-6 2-Methylnaphthalene ND 50 10 

ND = not detected at the specified reporting limit. MM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MICHIGAN PROCEDURE NO: PD-13 
DEPARTMENT OF 

> ENVIRONMENTAL QUALITY LABORATORY SERVICES SECTION DATE REV.:11/99 

SUBJECT: Laboratory Result Remark Codes 

EFFECTIVE DATE: October 1999 

A value reported is the mean of two or more determinations. 
C value calculated from other independent parameters. 
J estimated value or value not accurate. 
K actual value is known to be less than the value given, i.e. substance, if present, 

is below detection limit. 
L actual value is known to be greater than the value given. 
T value reported is less than criteria of detection. 
W value observed Is less than lowest value reportable under "T code. 
DL sample analyzed using a dilution(s). 
DM dilution required due to matrix problems. 
HT recommended laboratory holding time was exceeded before analysis. 
LH Q. 0. indicated possible low recovery. Actual level may be higher. 
LL 0. 0. indicated possible high recovery Actual level may be lower. 
MM analytical method or matrix is not within SOP of this laboratory. 
NC no confimnation by a second technique. 
NH non-homogeneous sample made analysis of a representative sample 

questionable. 
PI possible interference may have affected the accuracy of the laboratory result. 
QC quality control problems exists. 
RB Reagent Blank. The level of reagent blank contamination is reported in the 

comment column and may be subtracted from the analyte value by the user. 
ST recommended sample collection/preservation technique not used 
ACC laboratory accident resulted in no obtainable value. 
FCN free cyanide was not analyzed due to low level of total cyanide. 
INT interference encountered during analysis resulted in no obtainable value. 
1ST Improper sample collection/preservation. Sample not suitable for analysis. 
NAV requested analysis not available. 
QNS quantity not sufficient to perform requested analysis 
STR settleable residue was not analyzed due to low suspended solids. 
Approved by: 

Bob Avery, Lab Director ^ Ddte 



Dl;!^ 

TRIX = WATER 

LAB 
ORDER# 

MICHIGAN DEPT. OF NATURAL RESOURCES 
ENVIRONMENTAL LABORATORY 

ANALYSIS REQUEST SHEET 
SAFETY WARNING "*• 

\ YESy NO-INFO ON BACK 
RECEIVED ~ DXTE ~ TTTAI 

PRIORITY "7?" AT LAB BY/?// TIME/Q/7/99 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION ^\'^\> OR OFFICE FOR QUESTIONS . V] «r <> a^u) - 9 6^ - I 

LOCATION COLLECTED 
SAMPLED P - (S \VJ ^ S^,Vj \i vO BY JK/L iLrrti DELIVi 

BY m 
ACCEPT "HT" CODE SEND RESULTS AT ADDRESS 
YES / NO TO ATTENTION OF "K M. \} g (O JS (if different 

than above 

INDEX PCA 
^'g.CZ'g ^C>\'=\ 

SAMPLE REMARKS: 

PROJECT 
00 

PH 
0 O 

ofTice) 

SAMPLE 
NUMBER 

FIELD ID OR DESCRIPTION SAMPLE C 
YY/MM/DD 

:OLLECTED 
HH:MM SAMPLE INFORMATION 

01 s "ft 110 k 
02 10 10 (v«Ar 
03 -e 16 HO fiti U " 
04 M.W- H 
05 MW- 6 Wlo .fl=(0 -

DO Diss Oj^gen 1 2 3 4 5 

GN NOj, o-Phos 
Residue SS 
Residue TDS 

BOD Tot 5 day 
BODCaibSday 

I 2 3 
1 2 3 
J 2 3 

2 
2 
2 
2 

VOLATILES 
POV (BTEX only) 1 2 3 4 5 

624/8260 1 2 3 4 5 

MA Total Metals 12 3 4 
MAD Diss-Field Filtered 12 3 4 
MD Diss-Lab Filtered 12 3 4 

^24/8260 plus'"^ 0 2 3 4 5 ) 
(LlbthtY Sfcareii) 1 2 3 4 5 

4 5 
4 5 
4 5 

PESTAPCB^ 
ON <;^/6I2(Sc3j; p-2 3 4 s) 

PCB (only) 1 2 3 4 5 

Detection Limit 
Cd Cr Cu Ni Pb Zn 
Fe Co Lt Mn 
AI Ba Be Mo V Ti 
B 

1 2 3 4 5 

GA COD 
TOC 
NOi + NO,. NH, 
iaELN.TotF 

12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
I 2 5 4. 5 
1 2 3 4 5 

BA^ NEUTRALS 
1 2 3 4 5 
1 2 3 4 5 

TSsTB 
MICHTEN^ 
,As.Ba.Cd.Cr.cXPb. Hg, Se.Ag.Zn) 

High Lot 
12 3 4 
I 2 3-^ 
12 3 4 
12 3 4 

( I 2 3 4 

fOLS 

Ca Mg Na K 
As - Arsenic 
A^-Silver 

12 3 4 
12 3 4 
12 3 4 

1 2 3 4 5 
Ap-Stiver _l z i 

CTig - Mercury^ 0 2 3 

SPECIAL REQUESTS 
GG Phenolics 12 3 4 5 
GP Phenolics(NPDES) 1 2 3 4 5 

Ll 2 3 
\1 2 3 

VI 2 3 4 51 

Se - Selenium 
Sb - Antimony 
TI - Thallium 

12 3 4 
12 3 4 
12 3 4 

MN pH. Conductance 
CJ. SO4. Total Alk 
HCQ^-CO, 

(C^ (\ 2 3~4 

12 3 4 
12 3 4 
12 3 4 

OG Oil & Grease 12 3 4 



SAMPLE H.AZARD INFORMATION • ' « 
FOR EMPLOYEE SAFETY 

If you circled yes on ihe front side of this form indicating a safety warning, please 
complete the information below: 

V' 1. Type of Samples: 
^ Environmental (surface, groundwater, soil, bonom sediment) 

Waste Water 
Municipal Sludge 
industrial Sludge 
Landfill Leachate 
Contaminated Soil 
Spill Material 
Waste Drums 
Other, Specify: 

II. M'hich of the following reasons catises you to think these samples are potentially hazardous? 
Site Use History 
Site Inspections 
Critical Materials Report(s) 
Permit .Applications(s) 
Monthly Operating Reports 
Citizen Complaint 
Previous Analyses (results pending) 
Previous Analyses (log numbers if known): 

Inspection Crew Reaction: 

Other. 

111. Indicate the type of potential hazard: 
Highly Acidic 
Highly Catistic 
Ignitable 
Toxic 
Bio-Hazard 
Reactive (generates HCN, H^S, etc.) 
Other 

ARE VOLATILE TOXINS KNOWN OR LIKELY TO BE PRESENT IN CONCENTRATIONS OF CONCERN? 
V YES NO 

PLEASE SPECIFY IF KNOWN: ^ Q. 

WHAT SPECIAL PRECAUTIONS WERE TAKEN DURING THE COLLECTION OF THESE SAMPLES? 



DNRI^ 

MATRIX = WATER 

MICHIGAN DEPT. OF NATURAL RESOURCES 
ENVIRONMENTAL LABORATORY 

ANALYSIS REQUEST SHEET 
-.iiV SAFETY WARNING * * « • 

( YE^ NO-INFO ON BACK 
•DXVE LAB 

ORDER# PRIORITY ^ ATLABEY .Qht IXUE^OjJj^ 
AN 
PN 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE FOR QUESTIONS • ^5"^- I '• 

LOCATION COLLECTED 
SAMPLED KS ^ \'r vQ BY 

assssssss 

litrn'6 DELI 
BY m 

ACCEPT "HT" CODE 
YES / NO 

INDEX PCA 

SAMPLE REMARKS: 

SEND RESULTS AT ADDRESS 
TO ATTENTION OF MgfOjS (if different 

than above 
office) PROJECT PH 

0 c 

SAMPLE 
NUMBER 

FIELD ID OR DESCRIPTION SAMPLE C 
YY/MM/DD 

lOLLhClED 
HH;MM SAMPLE INFORMATION 

0
 2- ^^Ifo Li, ^^-10 fH -(0 

02 (fl JM ao5 
03 

1 

04 

05 
GENERAL CHEMISTRY ORGANIC 
DO Diss Oxygen - 1 2 3 4 5 

GN NO^ o-Phos 1 2 3 4 5 
Residue^ 1 2 3 4 5 
Residue TDS 4 2 3 4 5 

1 2 3 4 5 
BOD Tot 5 day 1 2 3 4 5 
BOD Carb S day 1 2 3 4 5 

1 2 3 4 5 

VOLATILES 
POV (BTEXonly) 1 2 3 4 5 

624/8260 1 2 3 4 5 
2 3 4 5 
2 3 4 5 

INORGANIC 
MA Total Metals 

(^24/8260 plu^ 1 
^ (Library SearSO 1 

1 2 3 4 5 
MAD Di^Field Filtered; 1 2 3 4 5 
MD Diss-Lab Filtered 1 2 3 4 5 

ON 
PESI&PCB 

^ ^2 3 4 5 <^/612(Sc3)^ 
:B (only) 1 2 3 4 5 

Detection Limit 
Cd Cr Cu Ni Pb Zn 
Fe Co Li Mn 
A1 Ba Be Mo V Ti 
B 

'MICH TEN 
1 2 3 4 5 

GACOD 1 2 3 4 5 
TOC 1 2 3 4 5 
NO, + NO,. NH, I 2 3, 4 5 
KJELRTotP I 2 3 4, 5 

1 2 3 4 5 

GG Phenolics 1 2 3 4 5 
GF PhenolicsfNPDES) 1 2 3 4 5 

BASE NEUTRALS 
1 2 3 4 5 

rS^h) 1 2 3 4 5 

High Low 
1 2 3 4 5 
1 2 3..i^5 
1 2 3 4 5 
1 2 3 4 5 
rr^3 4 5 

(Ai.Ba,Cd,U.Lu, Pb, Hg, Se. Ag, Zn) 

HHjOLS 

Ca Mg Na K 
As - Arsenic 
Ap - Silver 

1 2 3 4 5 r'^e-Mercury ^ 
Se-Selenium 

SPECIAL REQUESTS Sb-Antimony 
n - Thallium 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
fn}3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

ZEtHZZZZt 
3 4 5 
3 4 5 MN pH. Conductance 

CI. SO4, Total Allc 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
jTj3 4 5 

OG Oil & Grease 1 2 3 4 5 



FOR EMPLOYEE SAFETY 

If you circled yes on ihe front side of this form indicating a safety warning, please 
complete the information below: 

I. Type of Samples: 
Environmental (surface, groundwater, soil, bonom sediment) 

' Waste Water 
Municipal Sludge 
industrial Sludge 
Landfill Leachate 

SAMPLE H.AZARD INFORMATION ' 

qq-P I 

Contaminated Soil 
Spill Material 
Waste Drums 
Other, Specify-: 

11. Vi'hich of the following reasons causes you to think these samples are potentially hazardous? 
V/ Site Use History 

Site Inspections 
Critical Materials Report(s) 
Permit .Applications(s) 
Monthly Operating Reports 
Citizen Complaint 
Previous Analyses (results pending) 
Previous Analyses (log numbers if known): ^ 

Inspection Crew Reaction: 

Other: 

Ml. Indicate the ty:pe of potential hazard: 
Highly Acidic 
Highly Caustic 
Ignitable 
Toxic 
Bio-Hazard 
Reactive (generates HCN, HiS, etc.) 
Other 

ARE VOLATILE TOXINS KNOWN OR LIKELY TO BE PRESENT IN CONCENTRATIONS OF CONCERN? 
V YES NO 

PLEASE SPECIFY IF KNOWN: v, ^ 

WHAT SPECIAL PRECAUTIONS WERE TAKEN DURING THE COLLECTION OF THESE SAMPLES? 
A; *5^1^ oA o M 



fc SHRAPER 

I Analytical and Consulting 

LABORATORIES INC. 

Report of Analytical Services 
Submitted To: 

BASF CORPORATION 
1609 BIDDLE AVENUE 

WYANDOTTE, MI 48192 

Attn: MR JACK LANIGAN 

We are pleased to provide the enclosed analytical results for the foUowing sample(s). Should 
you have any questions regarding the methods and/or results, please feel free to write or call. 

Client project: 
Client sample: 
Sample description: 

Laboratory project: 
Analysis performed: 

Date received: 
Date completed: 
Report date: 

RIVERVIEW 
WATER FROM WELLS 
COLLECTED 10/06/99 

1314 
SVOC (8270C), VOC (8260B), PCB (MOD8082) 
CYANIDE, MI METALS & AMMONIA 

07-Oct-99 
19-Oct-99 
21-Oct-99 

Verified 
Laura Stepheils, ^viroi 

^ . // 

Approved 

Mid 

Marianne L. Shrader, Acting QA/QC Officer 
Enclosuie(s) 

xc: Dr. Martin Schmidt, URS Gieiner 

3814 VINEWOOD • DETROIT, MICHISAN 48208 • (313) 894-4440 FAX (313) 894-4489 



Shrader Laboratories, Inc. 

BASF CORPORATION 
Laboratoiy Project 1314 001 (Continued) Thursday, October 21, 1999 

Sample Number 001 Sample ID: MW-J 

Description: RTVERVIEW 
Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Unhs D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 3510C 10/11/99 10/11/99 GENT 
Arsenic 0.075 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.24 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.133 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0 031 mg/L . 0:02 6010B 10/19/99 10/19/99 JONH 
Lead 0.061 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Mcrcuiy 0.133 mg/L 0.0002 7470A 10/13/99 10/19/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc N.D. mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Cyanide ' 1.19 mg/L 0.1 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 31.6 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

Sanq>le Number 002 Sample ID: MW-D 

Description: RIVERVIEW 
Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Mediod Start Finish By 
Liquid/Liquid Extraction Done 35 IOC 10/11/99 10/11/99 GENT 
Arsenic 11 mg/L 0:02 6010B 10/19/99 10/19/99 JONH 
Bariiiih 0.026 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0:005 6010B 10/19/99 10/19/99 JONH 
UOIODllUIll' 0.132. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 

• .--•.•l.L mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0:02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc N.D. mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Cyaitude 11.1 mg/L 0.5 9010B/9014 10/12/99 10/12/99 C0ENT 
Nitrogen, Ammonia 30.2 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 



Shrader Laboratories, Inc. 

BASF CORPORATION 
Laboratoiy Project I3I4 003 (Continued) Thuisday, October 2L 1999 

Sample Number 003 Sample ID: MW-E 

Description: RTVERVIEW 
Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Unhs D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 0 3510C 10/11/99 10/11/99 GENT 
Arsenic 10.6 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.046 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.294 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.043 mg/L 0;02 6010B 10/19/99 10/19/99 JONH 
Lead 0.072 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Mercury 0:905 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium NO. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.154 mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Cyanide 8.13 . mg/L 0.5 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 25.1 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

Sanqrle Number 004 Sample ID: MW-H 

Description: RTVERVIEW 
Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 0 3510C 10/11/99 10/12/99 GENT 
Arsenic 0.169 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.198 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0.34 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.05 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead N.D. mg/L 0.«2 6010B 10/19/99 10/19/99 JONH 
Mercury 0.0034 mg/L 0.0002 7470A 10/19/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.077 mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Gj^de-:y^-•' 3.M mg/L 0.2 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 7.2 mg/L 0.5 350,1 10/12/99 10/13/99 JONH 



Shrader Laboratories, Inc. 

BASF CORPORATION 
L^ratoi>'Project 1314 005 (Continued) Thursday, October 21,1999 

Sample Number 005 

Description: RIVERVIEW 

Sample ID: MW-C 

Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 3510C 10/11/99 10/11/99 GENT 
Arsenic 1.06 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Barium 0.091 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONM 
Chromium 0.312 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.03 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead 0;037 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Mercury 0.0058 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.06 mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Cj-anide 4.47 mg/L 0.2 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 19.3 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

Sample Number 006 Sample ID: MW-B 

Description: RTVERVIEW 
Date Sampled: 10/6/99 Matrix: Water 

Parameter Result Units D.L. Method Start Finish By 
Liquid/Liquid Extraction Done 3510C 10/11/99 10/11/99 GENT 
Arochlor-1016 N.D. ug/L 0.1 MOD 8082 10/15/99 10/15/99 STEL 
Arochlor-1221 N.D. ug/L 0.2 MOD 8082 10/15/99 10/15/99 STEL 
Arochlor-1232 N.D. ug/L • 0.3 MOD 8082 10/15/99 10/15/99 SIHL 
Arochlor-1242 N.D. ug/L 0.09 MOD 8082 10/15/99 10/15/99 STEL 
Arochlor-1248 9.2 ug/L 0.2 MOD 8082 10/15/99 10/15/99 STEL 
Arochlor-1254 N.D. ug/L 0.2 MCH38082 10/15/99 10/15/99 STEL 
Atochlor-1260 N.D. ug/L 0.3 MOD 8082 10/15/99 10/15/99 STEL 
Arsenic 1.06 mg/L 0:02 6010B 10/19/99 10/19/99 JONH 
Barium 0.135 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Cadmium N.D. mg/L 0.005 6010B 10/19/99 10/19/99 JONH 
Chromium 0:423 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Copper 0.042 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Lead 0.088 mg/L 0.02 6010B 10/19/99 10/19/99 JONH 



Shrader Laboratories, Inc. 

BASF CORPORATION 
Laboratoiy Project 1314 006 (Continued) Thursday, October 21,1999 
Mercury 0.126 mg/L 0.0002 7470A 10/13/99 10/13/99 JONH 
Selenium N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Silver N.D. mg/L 0.02 6010B 10/19/99 10/19/99 JONH 
Zinc 0.144 mg/L 0.05 6010B 10/19/99 10/19/99 JONH 
Q-anide 5.51 mg/L 0.25 9010B/9014 10/13/99 10/13/99 GENT 
Cj-anide 5.36 mg/L 0.25 9010B/9014 10/12/99 10/12/99 GENT 
Nitrogen, Ammonia 21 mg/L 0.5 350.1 10/12/99 10/13/99 JONH 

N.D. = Not Detected 
D.L. = Detection Limit 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31401AA 
Description : MW-J RIVERVIEW 
Sample submitted by ; BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND 

BENZOIC ACID 
P - CHLORO - M - CRES OL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 

31 
150 
4.1 
34 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

23 
N.D. 
N.D. 

Det.Limit 

2 
3 
2 
2 
1 
3 

' 2 
9 
10 
4 
6 
10 
2 
5 
5 

N.D. = Not detected TOTAL 242 
One or more surrogates failed QC criteria. 
Concentrations are therefore reported as ESTIMATED. 



Report date 
SHRMDER LABORATORIES, 

10-15-1999 
INC. 

QUANTITATION SUMMARY 

Sample size ; 200 ml DATA file : I31401AA 
Description ; MW-J RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND CONCENTRATION 

Micrograms/Liter 
Det.Limit 

ACENAPHTHENE 1.2 1 
ACENAPHTHYLENE 12 1. 0 
ANILINE N.D. 1. 0 
ANTHRACENE 8.5 1 
BENZO(a)ANTHRACENE 6.6 2 
BENZO{b & k)FLUORANTHENES 5.1 , 3 
BENZO(a)PYRENE 4.6 3 
BENZO(ghi)PERYLENE N.D. 3 
BENZYL ALCOHOL N.D. 1 
bis(2-CHLOROETHOXY)METHANE N.D. 1 
bis(2-CHL'ETHYL)ETHER N.D. 2 
bis(2-CHLOROISOPROPYL)ETHER 26 5 
4-BROMOPHENYL PHENYL ETHER N.D. 7 
BUTYL BENZYL PHTHALATE N.D. 2 
CARBAZOLE 9.4 1. 0 
p-CHLOROANILINE N.D. 1. 0 
2-CHLORONAPHTHALENE N.D. 1 
4-CHLOROPHENYL PHENYL ETHER N.D. , 3 
CHRYSENE 5.3 2 
DIBENZO (a, h) ANTHRACENE N.D. 3 
DIBENZOFURAN 5.5 1. 0 
1,2-DICHLOROBENZENE N.D. 2 
1,3-DICHLOROBENZENE N.D. 2 
1,4-DICHLOROBENZENE N.D. 2 
3,3*-DICHLOROBENZIDINE N.D. 10 
DI-n-BUTYL PHTHALATE N.D. 1. 0 
DIETHYL PHTHALATE N.D. 5 
DIMETHYL PHTHALATE N.D. 1 
2,4-DINITROTOLUENE N.D. 4 
2,6-DINITROTOLUENE N.D. 6 
DI-n-OCTYL PHTHALATE N.D. 1 
bis (2 - ETHYJ»HEXYL) PHTHALATE 190 5 
FLUORANTHENE 13 1 
FLUORENE 9.8 1 
HEXACHLOROBENZENE N.D. 5 
HEXACHLOROBUTADIENE N.D. 5 
HEXACHLOROCYCLOPENTADIENE N.D. 6 
HEXACHLOROETHANE N.D. 4 
INDENO(12 3-Cd)PYRENE N.D. 3 
ISOPHORONE N.D. 1. 0 
2 -METHYLNAPHTHAtiENE 8.9 1. 0 
NAPHTHALENE 140 1. 0 
2-NAPHTHYLAMINE N.D. 1 
m-NITROANILINE N.D. 2 
O-NITROANILINE N.D. 2 
p-NITROANILINE N.D. 2 
NITROBENZENE N.D. 2 
PARATHION N.D. 6 



Report date 
SHRMDER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31401AA 
Description : MW-J RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND 

N-NITROSO-DIPHENYLAMlNE 
N-NITROSO-DI-n-PROPYLAMINE 
PHENANTHRENE 
PYRENE 
PYRIDINE 
1,2,4-TRICHL'BENZENE 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 

28 
13 
5.8 

N.D. 

Det.Limit 

2 
10 
1 
1 
2 
2 

N.D. = Not detected TOTAL 493 
One or more surrogates failed QC criteria. 
Concentrations are therefore reported as ESTIMATED. 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMTUIY 

Sample size : 10 ml DATA file : I31401B 
Description : MW-J 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-12-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
c-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL' ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO'ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
o-XYLENE 

CONCENTRATION 
Micrograms/Liter 

1,300 
6.8 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D'. 
N.D. 

2 . 8 

1.5 

41 

9.4 

Det.Limit 

7.4 
6.6 

50 
1.0 
1.0 
3 
2 
2 

' 1.0 
1.0 
2 
1.0 
2 
1 
1 
1 
1 
1 
1 
1 
1.0 
2 
1.0 
3 
5 
8 
2 
1.0 
2 
1 
1.0 
1 
2 
1 
1 
2 
1.0 
1.0 

N.D. = Not detected TOTAL 1,380 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31402A 
Description : MW-D RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 

N.D. 

N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

290 
800 

300 

210 
820 

Det.Limit 

7 
4 
4 
4 

, 8 
6 
20 
30 
10 
20 
20 
4 
10 
10 

N.D. = Not detected TOTAL 2,420 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31402A 
Description : MW-D RIVERVIEW 
Sample sxibmitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION 
Micrograms/Liter 

Det.Limit 

ACENAPHTHENE 6. 7 4 
ACENAPHTHYLENE 33 2 
ANILINE N.D. 2 
ANTHRACENE 24 3 
BENZO(a)ANTHRACENE 8. 9 4 
BENZO(b & k)FLUORANTHENES 11 , 7 
BENZO(a)PYRENE N.D. 8 
BENZO(ghi)PERYLENE N.D. 8 
BENZYL ALCOHOL 14 3 
bis(2-CHLOROETHOXY)METHANE N.D. 4 
bis(2-CHL'ETHYL)ETHER 62 4 
bis{2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 20 
BUTYL BENZYL PHTHALATE N.D. 8 
CARBAZOLE 51 2 
p-CHLOROANILINE N.D. 3 
2 -CHLORONAPHTHALENE N.D. 3 
4-CHLOROPHENYL PHENYL ETHER N.D. 7 
CHRYSENE ' 12 3 
DIBENZO (a, h) ANTHRACENE N.D. 8 
DIBENZOFURAN 18 2 
1,2-DICHLOROBENZENE 10 4 
1,3-DICHLOROBENZENE N.D. 4 
1,4-DICHLOROBENZENE N.D. 4 
3,3'-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 2 
DIETHYL PHTHALATE N.D. 10 
DIMETHYL PHTHALATE N.D. 3 
2,4-DINITROTOLUENE N.D. 10 
2,6-DINITROTOLUENE N.D. 20 
DI-n-OCTYL PHTHALATE N.D. 4 
bis(2-ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE 55 - 3 
FLUORENE 35 3 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBUTADIENE N.D. 10 
HEXACHTiOROCYCLOPENTADIENE N.D. 20 
HEXACHLOROETHANE N.D. 10 
INDENO(123-Cd)PTOENE N.D. 7 
ISOPHORONE 6. 8 3 
2 -METHYLNAPHTHAliENE 23 2 
NAPHTHALENE 280 2 
2-NAPHTHYLAMINE N.D. 3 
m-NITROANILINE N.D. 4 
O-NITROANILINE N.D. 6 
p-NITROANILINE N.D. 5 
NITROBENZENE N.D. 10 
PARATHION N.D. 20 



SHRADER LABORATORIES, INC. 
Report date : 10-14-1999 QUANTITATION SUMMARY 

DATA file ; I31402A Sample size : 200 ml 
Description : MW-D RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 5 
N-NITROSO-DI-n-PROPYLAMINE N.D. 20 
PHENANTHRENE 120 3 
PYRENE 43 3 
PYRIDINE 50 4 
1,2,4-TRICHL'BENZENE N.D. 6 

N.D. = Not detected TOTAL 863 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31402B 
Description : MW-D 
Sample submitted by : BASF CORPORATION 
Analyzied on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
c-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL * PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL•ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO"ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
O-XYLENE 

CONCENTRATION 
Micrograms/Liter 

2,500 
32 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

N.D. 

N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 

94 

18 

6.4 

400 

320 

350 

76 
27 
12 

Det.Limit 

200 
3 
7 
20 
20 
4 
'6 
4 
20 
6 
20 
10 
6 
10 
10 
10 
10 
10 
8 
8 
6 
20 
10 
70 
10 
3 
10 
8 
3 
6 
10 
9 
10 
10 
5 
5 

N.D. = Not detected TOTAL 3,840 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31403A 
Description : MW-E RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
O-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINlTROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 
N.D. 

N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

76 
200 

71 

180 

Det.Limit 

5 
6 
5 
5 
5 
6 

' 5 
20 
30 
9 
10 
20 
4 
10 
10 

N.D. = Not detected TOTAL 527 
One or more surrogates failed QC criteria. 
Concentrations are therefore reported as ESTIMATED. 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31403A 
Description : MW-E RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

ESTIMATED 
COMPOUND CONCENTRATION 

Mi c rograms/Liter 
Det 

ACENAPHTHENE N.D. 3 
ACENAPHTHYLENE N.D. 2 
ANILINE N.D. 2 
ANTiniACENE 3.6 3 
BENZO{a)ANTHRACENE N.D. 4 
BENZOlb & k)FLUORANTHENES N.D. . 6 
BENZO(a)PYRENE N.D. ' 6 
BENZO(ghi)PERYLENE N.D. 6 
BENZYL ALCOHOL 7.3 3 
bis(2-CHLOROETHOXY)METHANE N.D. 3 
bis(2-CHL'ETHYL)ETHER 22 5 
bis(2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 20 
BUTYL BENZYL PHTHALATE N.D. 5 
CARBAZOLE 8.1 2 
p-CHLOROANILINE N.D. 2 
2-CHLORONAPHTHALENE N.D. 3 
4-CHLOROPHENYL PHENYL ETHER N.D. 7 
CHRYSENE N.D. 3 
DIBENZO(a,h)ANTHRACENE N.D. 6 
DIBENZOFURAN 2.0 2 
1,2-DICHLOROBENZENE N.D. 5 
1,3-DICHLOROBENZENE N.D. 4 
1,4-DICHLOROBENZENE N.D. 4 
3,3'-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 2 
DIETHYL PHTHALATE N.D. 10 
DIMETHYL PHTHALATE N.D. 3 
2.4-DINITROTOLUENE N.D. 10 
2,6-DINITROTOLUENE N.D. 20 
DI-n-OCTYL PHTHALATE N.D. 3 
bis(2-ETHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D'. 3 
FLUORENE 3.2 3 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBUTADIENE N.D. 10 
HEXACHLOROCYCLOPENTADIENE N.D. 10 
HEXACHLOROETHANE N.D. 10 
INDENO(123-Cd)PYRENE N.D. 5 
ISOPHORONE N.D. 2 
2 -METHYLNAPHTHl^ENE 3.2 2 
NAPHTHALENE 34 1 
2-NAPHTHYLAMINE N.D. 3 
m-NITROANILINE N.D. 4 
o-NITROANILINE N.D. 5 
p-NITROANILINE N.D. 4 
NITROBENZENE N.D. 4 
PARATHION N.D. 10 

Continued on next page 



Report date 
SHRADER LABORATORIES, INC. 

10-14-1999 QUANTITATION SUMMARY 

Sample size DATA file : I314D3A 
Description : MW-E RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by ROBG Report prepared by STEL 

2 00 ml 

ESTIMATED 
COMPOUND CONCENTRATION Det 

Micrograms/Liter 
N-NITROSO-DIPHENYLAMINE N.D. 5 
N-NITROSO-DI-n-PROPYLAMINE N.D. 30 
PHENANTHRENE 22 3 
PYRENE N.D. 3 
PYRIDINE N.D. 5 
1,2,4-TRICHL•BENZENE N.D. . 5 

N.D. = Not detected TOTAL 105 
One or more surrogates failed QC criteria. 
Concentrations are therefore reported as ESTIMATED. 



Report date 
SHRftDER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31403B 
Description : MW-E 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
c-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRETE 
sym-TETRACHL • ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO'ETHANE 
1.1.2-TRICHLO•ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
o-XYLENE 

CONCENTRATION 
Micrograms/Liter 

1,300 
8.3 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

12 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D, 
N.D. 
N.D. 

Detected 
N.D. 

18 

Det.Limit 

200 
3 
7 
20 
20 
, 4 
6 
4 
20 
6 
20 
10 
6 
10 
10 
10 
10 
10 
8 
8 
6 
20 
10 
70 
10 
3 
10 
9 
4 
6 
10 
9 
10 
10 
5 
6 

N.D. = Not detected TOTAL 1,350 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31404AA 
Description : MW-H RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det 
Micrograms/Liter 

BENZOIC ACID N.D. 4 
P-CHLORO-M-CRESOL N.D. 5 
2-CHLOROPHENOL N.D. 3 
0-CRESOL N.D. 3 
P-CRESOL N.D. 3 
2,4-DICHLOROPHENOL N.D. 5 
2,4-DIMETHYLPHENOL 6.7 ' 4 
4,6-DINITRO-O-CRESOL N.D. 10 
2,4-DINITROPHENOL N.D. 20 
2-NITROPHENOL N.D. 7 
4-NITROPHENOL N.D. 10 
PENTACHLOROPHENOL N.D. 10 
PHENOL N.D. 3 
2,4,5-TRICHLOROPHENOL N.D. 8 
2,4,6-TRICHLOROPHENOL N.D. 8 

N.D. = Not detected TOTAL 6.70 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31404AA Sample size : 200 ml 
Description : MW-H RIVERVIEW 
Sample siibmitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACENAPHTHENE N.D. 2 
ACENAPHTHYLENE N.D. 1 
ANILINE 5.9 1 
ANTHRACENE N.D. 2 
BENZO(a)ANTHRACENE N.D. 3 
BENZO(b & klFLUORANTHENES N.D. ,5 
BENZO(a)PYRENE N.D. 6 
BENZO(ghi)PERYLENE N.D. 5 
BENZYL ALCOHOL N.D. 2 
bis (2-CHLOROETHOXY)METHANE N.D. 3 
bis(2-CHL'ETHYL)ETHER N.D. 3 
bis(2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 9 
BUTYL BENZYL PHTHALATE N.D. 4 
CARBAZOLE N.D. 1 
p-CHLOROANILINE N.D. 2 
2-CHLORONAPHTHALENE N.D. 2 
4-CHLOROPHENYL PHENYL ETHER N.D. 4 
CHRYSENE N.D. 2 
DIBENZO(a,h)ANTHRACENE N.D. 6 
DIBENZOFURAN N.D. 1 
1,2-DICHLOROBENZENE N.D. 3 
1,3-DICHLOROBENZENE N.D. 3 
1,4-DICHLOROBENZENE N.D. 3 
3,3"-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 1.0 
DIETHYL PHTHALATE N.D. 8 
DIMETHYL PHTHALATE N.D. 2 
2,4-DINITROTOLUENE N.D. 6 
2,6-DINITROTOLUENE N.D. 10 
DI-n-OCTYL PHTHALATE N.D. 3 
bis(2-BTHYLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE N.D. 1 
FLUORENE N.D. 2 
HEXACHLOROBENZENE N.D. 7 
HEXACHT.OROBUTADIENE N.D. 8 
HEXACHLOROCYCLOPENTADIENE N.D. 9 
HEXACHLOROETHANE N.D. 7 
INDENO(123-Cd)PYRENE N.D. 5 
ISOPHORONE N.D. 2 
2-METHYLNAPHTHALENE N.D. 1 
NAPHTHALENE N.D. 1 
2-NAPHTHyLAMINE N.D. 2 
m-NITROANILINE N.D. 2 
o-NITROANILINE N.D. 4 
p-NITROANILINE N.D. 3 
NITROBENZENE N.D. 3 
PARATHION N.D. 8 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31404AA Sample size : 200 ml 
Description : MW-H RIVERVIEW 
Sample submitted by ; BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 3 
N-NITROSO-DI-n-PROPYLAMINE N.D. 20 
PHENANTHRENE N.D. 1 
PYRENE N.D. 2 
PYRIDINE N.D. 3 
1,2,4-TRICHL•BENZENE N.D. ,4 

N.D. = Not detected TOTAL 5. 90 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 22 ml DATA file : I31404BB 
Description : MW-H 
Sample submitted by ; BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
c-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO•ETHANE 
1.1.2-TRICHLO•ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
O-XYLENE 

CONCENTRATION 
Mi c rograms/Liter 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

1.8 

Det.Limit 

0 
0 

7 
1, 
1, 
2 
2 
,2 
1.0 
1.0 
2 
1.0 
2 
1.0 
1 
1 
1.0 
1.0 
1.0 
1.0 
1.0 
2 
1.0 
1 
5 
3 
2 
1.0 
1.0 
1 
1.0 
1 
2 
1 
1.0 
2 
1.0 
1.0 

N.D, = Not detected TOTAL 1.80 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31405A 
Description : MW-C RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
0-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-0-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Mi crograms/Liter 
N.D. 
N.D. 

52 
320 
920 
73 
310 

N.D. 
N.D. 
N.D. 
N.D. 

N.D. 

170 
740 

69 

Det.Limit 

6 
8 
5 
4 
4 
,8 
7 
20 
30 
10 
20 
30 
4 
10 
10 

N.D. = Not detected TOTAL 2,650 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31405A Sample size : 200 ml 
Description : MW-C RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACENAPHTHENE 22 4 
ACENAPHTHYLENE 100 4 
ANILINE N.D. 2 
ANTHRACENE 78 3 
BENZO(a)ANTHRACENE 41 5 
BENZO(b & k)FLUORANTHENES 32 1 
BENZO(a)PYRENE 34 8 
BENZO{ghi)PERYLENE N.D. 8 
BENZYL ALCOHOL N.D. 3 
bi s{2-CHLOROETHOXY)METHANE N.D. 10 
bis(2-CHL'ETHYL)ETHER 26 4 
bis(2-CHL0R0IS0PR0PyL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 20 
BUTYL BENZYL PHTHALATE N.D. 7 
CARBAZOLE 190 2 
p-CHLOROANILINE N.D'. 3 
2-CHLORONAPHTHALENE N.D. 3 
4-CHLOROPHENYL PHENYL ETHER N.D. 7 
CHRYSENE 41 4 
DIBENZO(a,h)ANTHRACENE N.D. 9 
DIBENZOFURAN 52 2 
1.2-DICHLOROBENZENE 5.1 4 
1.3-DICHLOROBENZENE N.D. 4 
1.4-DICHLOROBENZENE N.D. 4 
3,3'-DICHLOROBENZIDINE N.D. 30 
DI-n-BUTYL PHTHALATE N.D. 2 
DIETHYL PHTHALATE N.D. 10 
DIMETHYL PHTHALATE N.D. 3 
2,4-DINITROTOLUENE N.D. 10 
2,6-DINITROTOLUENE N.D. 20 
DI-n-OCTYL PHTHALATE N.D. 4 
bis(2-ETHYLHEXYL)PHTHALATE 35 5 
FLUORANTHENE 160 3 
FLUORENE 120 3 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBUTADIENE N.D. 10 
HEXACHLOROCYCLOPENTADIENE N.D. 10 
HEXACHLOROETHANE N.D. 10 
INDENO(123-cd)PYRENE N.D. 7 
ISOPHORONE N.D. 3 
2-METHYLNAPHTHALENE 83 2 
NAPHTHALENE 480 2 
2-NAPHTHYLAMINE N.D. 3 
m-NITROANILINE N.D. 4 
O-NITROANILINE N.D. 6 
p-NITROANILINE N.D. 5 
NITROBENZENE N.D. 5 
PARATHION N.D. 20 

Continued on next page 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31405A Sample size : 200 ml 
Description : MW-C RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 5 
N-NITROSO-DI-n-PROPYLAMINE N.D. 30 
PHENANTHRENE 330 3 
PYRENE 150 4 
PYRIDINE N.D. 5 
1,2,4-TRICHL'BENZENE N.D. ,6 

N.D. = Not detected TOTAL 1,980 



Report date 
SHRADER LABORATORIES, INC. 

10-13-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31405B 
Description : MW-C 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by PALR 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
c-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL • ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO'ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m & p-XYLENES 
o-XYLENE 

CONCENTRATION 
Micrograms/Liter 

12,000 
51 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

35 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

3, 900 

35 

28 
29 

Det.Limit 

500 
3 
8 
20 
20 
,4 
6 
3 
20 
6 
20 
9 
6 

10 
10 
10 
10 
10 

9 
7 
6 
20 
10 
80 
10 
3 
10 
7 
3 
6 
10 
9 
10 
10 
5 
5 

N.D. = Not detected TOTAL 16,100 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31406A 
Description : MW-B RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND 

BENZOIC ACID 
P-CHLORO-M-CRESOL 
2-CHLOROPHENOL 
0-CRESOL 
P-CRESOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2.4.5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 

CONCENTRATION 
Micrograms/Liter 
N.D. 
N.D. 

58 
420 

1,300 
79 
470 

N.D. 
N.D. 
N.D. 
N.D. 

96 
930 

N.D. 
69 

Det.Limit 

6 
6 
4 
4 
5 
7 

' 6 
20 
20 
20 
30 
20 
4 
10 
10 

N.D. = Not detected TOTAL 3,420 



Report date 
SHRADER LABORATORIES, INC. 

10-15-1999 QUANTITATION SUMMARY 

Sample size : 200 ml DATA file : I31406A 
Description : MW-B RIVERVIEW 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION 
Micrograms/Liter 

Det.Limit 

ACENAPHTHENE 50 3 
ACENAPHTHYLENE 290 2 
ANILINE N.D. 2 
ANTHRACENE 270 2 
BENZO(a)ANTHRACENE 77 3 
BENZO(b & k)FLUORANTHENES 28 . 6 
BENZO(a)PYRENE 19 6 
BENZO(ghi)PERYLENE N.D. 6 
BENZYL ALCOHOL N.D. 3 
bis(2-CHLOROETHOXY)METHANE N.D. 4 
bis(2-CHL•ETHYL)ETHER 42 4 
bis(2-CHLOROISOPROPYL)ETHER N.D. 10 
4-BROMOPHENYL PHENYL ETHER N.D. 10 
BUTYL BENZYL PHTHALATE N.D. 6 
CARBAZOLE 330 2 
p-CHLOROANILINE N.D. 3 
2-CHLORONAPHTHALENE 12 3 
4-CHLOROPHENYL PHENYL ETHER N.D. . 6 
CHRYSENE 58 3 
DIBENZO(a,h)ANTHRACENE N.D. 7 
DIBENZOFURAN 120 1 
1,2-DICHLOROBENZENE Detected < 4 
1,3-DICHLOROBENZENE N.D. 4 
1,4-DICHLOROBENZENE N.D. 3 
3,3'-DICHLOROBENZIDINE N.D. 20 
DI-n-BUTYL PHTHALATE N.D. 1 
DIETHYL PHTHALATE N.D. 10 
DIMETHYL PHTHALATE N.D. 2 
2,4-DINITROTOLUENE N.D. 8 
2,6-DINITROTOLUENE N.D. 10 
DI-n-OCTYL PHTHALATE N.D. 3 
bis(2-ETHyLHEXYL)PHTHALATE N.D. 5 
FLUORANTHENE 350 4 
FLUORENE 300 4 
HEXACHLOROBENZENE N.D. 10 
HEXACHLOROBDTADIENE N.D. 10 
HEXACHLOROCYCLOPENTADIENE N.D. 10 
HEXACHLOROETHAl^ N.D. 9 
INDENO(12 3-cd)PYRENE N.D. 5 
ISOPHORONE N.D. 7 
2-METHYLNAPHTHALENE 200 2 
NAPHTHALENE 790 1 
2-NAPHTHyLAMINE N.D. 2 
m-NITROANILINE N.D. 3 
O-NITROANILINE N.D. 5 
p-NITROANILINE N.D. 4 
NITROBENZENE N.D. 5 
PARATHION N.D. 10 



SHRADER LABORATORIES, INC. 
Report date : 10-15-1999 QUANTITATION SUMMARY 

DATA file : I31406A Sample size ; 200 ml 
Description : MW-B RIVERVIEW 
Sample siabmitted by : BASF CORPORATION 
Analyzed on 10-14-1999 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

N-NITROSO-DIPHENYLAMINE N.D. 5 
N-NITROSO-DI-n-PROPYLAMINE N.D. 20 
PHENANTHRENE 830 2 
PYRENE 360 3 
PYRIDINE N.D. 4 
1,2,4-TRICHL'BENZENE N.D. ,5 

N.D. = Not detected TOTAL 4,130 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 1 ml DATA file : I31406B 
Description : MW-B 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.1-DICHLOROETHANE 
1.2-DICHLOROETHANE 
1.1-DICHLOROETHENE 
c-1,2-DICHLOROETHENE 
t-1,2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHL'PROPENE 
ETHYL BENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
STYRENE 
sym-TETRACHL'ETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1-TRICHLO'ETHANE 
1.1.2-TRICHLO'ETHANE 
TRICHLOROETHENE 
VINYL ACETATE 
VINYL CHLORIDE 
m St p-XYLENES 
O-XYLENE 

CONCENTRATION 
Micrograms/Liter 

15,000 
53 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

15 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

Detected 
N.D. 

15 

46 

4,800 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

53 

39 
38 

Det.Limit 

200 
4 
9 
30 
20 
, 5 
7 
4 
20 
7 
20 
10 
7 
10 
10 
10 
10 
10 
10 
10 
8 
30 
10 
90 
10 
4 
20 
10 
5 
7 
20 
10 
10 
10 
6 
7 

N.D. = Not detected TOTAL 20,100 



Report date 
SHRADER LT^ORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : l ml DATA file : I31407A 
Description : MW-I 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-13-1999 by PALR Report prepared by STEL 

COMPOUND CONCENTRATION Det 
Micrograms/Liter 

ACETONE 4,800 100 
BENZENE N.D. 3 
BROMODICHLOROMETHANE N.D. 7 
BROMOFORM N.D. 30 
BROMOMETHANE N.D. 20 
CARBON DISULFIDE N.D. 4 
CARBON TETRACHLORIDE N.D. 6 
CHLOROBENZENE N.D. 4 
CHLOROETHANE N.D. 20 
CHLOROFORM N.D. 5 
CHLOROMETHANE N.D. 10 
DIBROMOCHLOROMETHANE N.D. 10 
1,1-DICHLOROETHANE N.D. 5 
1,2-DICHLOROETHANE N.D. 10 
1,1-DICHLOROETHENE N.D. 10 
c-1,2-DICHLOROETHENE N.D". . 10 
t-1,2-DICHLOROETHENE N.D. 10 
1,2-DICHLOROPROPANE N.D. • 10 
CIS-1,3-DICHLOROPROPENE N.D. 8 
TRANS-1,3-DICHL'PROPENE N.D. 9 
ETHYL BENZENE N.D. 7 
2-HEXANONE N.D. 30 
METHYLENE CHLORIDE N.D. 10 
METHYL ETHYL KETONE N.D. 70 
METHYL ISOBUTYL KETONE N.D. 10 
STYRENE N.D. 4 
sym-TETRACHL'ETHANE N.D. 10 
TETRACHLOROETHENE N.D. 9 
TOLUENE 6.8 4 
1,1,1-TRICHLO•ETHANE N.D. 5 
1,1,2-TRICHLO•ETHANE N.D. 10 
TRICHLOROETHENE N.D; 8 
VINYL ACETATE N.D. 10 
VINYL CHLORIDE N.D. 10 
m & p-XYLENES N.D. 6 
o-XYLENE N.D. 6 

N.D. = Not detected TOTAL 4,810 



Report date 
SHRADER LABORATORIES, INC. 

10-19-1999 QUANTITATION SUMMARY 

Sample size : 44 ml DATA file : I31408A 
Description : TRIP BLANK 
Sample submitted by : BASF CORPORATION 
Analyzed on 10-12-1999 by PALR Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Micrograms/Liter 

ACETONE N.D. 8 
BENZENE N.D. 1.0 
BROMODICHLOROMETHANE N.D. 1.0 
BROMOFORM N.D. 2 
BROMOMETHANE N.D. 2 
CARBON DISULFIDE N.D. 2 
CARBON TETRACHLORIDE N.D. 1.0 
CHLOROBENZENE N.D. 1.0 
CHLOROETHANE N.D. 2 
CHLOROFORM N.D. 1.0 
CHLOROMETHANE N.D. 2 
DIBROMOCHLOROMETHANE N.D. 1.0 
1,1-DICHLOROETHANE N.D. 1 
1,2-DICHLOROETHANE N.D. 1 
1,1-DICHLOROETHENE N.D. 1.0 
c-1,2-DICHLOROETHENE N.D. 1.0 
t-1,2-DICHLOROETHENE N.D. 1.0 
1,2-DICHLOROPROPANE N.D. 1.0 
CIS-1,3-DICHLOROPROPENE N.D. 1.0 
TRANS-1,3-DICHL'PROPENE N.D. 2 
ETHYL BENZENE N.D. 1.0 
2-HEXANONE N.D. 1 
METHYLENE CHLORIDE N.D. 5 
METHYL ETHYL KETONE N.D. 4 
METHYL ISOBUTYL KETONE N.D. 2 
STYRENE N.D. 1.0 
sym-TETRACHL•ETHANE N.D. 1.0 
TETRACHLOROETHENE N.D. 1 
TOLUENE N.D. 1.0 
1,1,1-TRICHLO•ETHANE N.D. 1 ^ 
1,1,2-TRICHLO'ETHANE N.D. 2 
TRICHLOROETHENE N.D. 1 
VINYL ACETATE N.D. 1.0 
VINYL CHLORIDE N.D. 2 
m & p-XYLENES N.D. 1.0 
o-XYLENE N.D. 1.0 

N.D. = Not detected TOTAL 



onriMUtK ANALYTICAL & CONSULTING LABORATORIES, INC. 
30H Vinewood Delroil, Ml 40200-2319 313/094-4440 Fax; 313/094-4409 

Chain of Cuslociy Record 5 / ^ 

Customer. '-^/LS t/deori u/zULTi Projcd/Purchaso Order #: 

Sampling Bile: R\ v/gTLV/Q\J / UJ V7TS" BV: "TTm U,r ^ 

SL# Ptesetvalive Added by S Dale Customer ID 
Satiiple 

Type/Malilx Sampling Dale/rime Paramcleis Commcnis 

(idArretL 
\)o ^ 

A7a oH^ /o ^o V TG CA." 
H • / /lie/\J(9^ 

r /r, Sov 4/ > r /L'rK 

UOA-I^7L iojojgs s ly o e 
VoC 

/L.VI oH loj^s 1 C) C rU 

' 1 /ki /]LA 
0 

/t, if V:. \ ' \ /• \ r 

O/C 
Of6 

0^.0 

Old 

02. 

Melhod^lpme,^ Dale: Time; Reliniirrislicd by:>_^ gj 11/ 
LU»W=i^ iJ'ijshp 

Dale: , ' , Time:. - _ 
/oAAg /43o 

Dale: / Time: . 
/I^/D c, /6 ' '5^ 

RclliKrulslicd by: ^ Dale: lime. 

Received by: Dale: Thne: Rellm|uistied by: Date: 1 tme. 

Time cooler ooened: Temper auie ol Wank; Time lemirctahne taken: Oy: 



bHKAUhK ANALYTICAL & CONSULTING LABORATORIES. INC. 
aOHViiiewood Detroit, Ml <10208-2319 3t3/09<1-'l<l<10 Fax. 313/09<t-<l<l0g 

Chain of Cuslody Record 

Customer. (LC^'b ^ Prolccl/Purcliaso OriJor ^ 

Sampling Site: •. Dy: TTi^ 

SL« Preseivallve AdclectbyaDale Cuslotner lU 
Satti|)le 

Type/Mall Ix SaiiipNiid Dale/riine Paiaiitelcis Coinnicnls 

/Vl UJCTPTL • tafJc,q ^ /o ̂  •:5V'0 
\)o ^ 

fjo, oH /o V 7^ CA.' 
H /^^-s 1 

\ / IL s <-> y i V > <• 
1 iU/-/ -s 

4* ^ 

/TltAJ-d- \zOA--reiC I® l'zf(f S V/ O C 
VoC 

ZC'« 6>/-/ l oj C '> "f Cij" C; /U 

/ Ue A-X, 
N 

\ / 

v3/^ 
o ^ 
oh C 

cP5 ^ 

oH ^ 
Di CL 

Oif ^ 

Dale: Time: Dale: i ' / lime. 
/oAA^ yc.30 

Dale; / 7 Time; 
/o/Ot/rV f 'cC:-

RclliKiulstied by: / Dole: ' ' lime: 

Received b'y: " Dale:' ' Time; Rellnciuished by: Dale: lime. 

yj/ZV - ^ X ,<c^ / ftti., ^. f-Jikc' i<-^t-> e^<:-i I fit Id-i:- ^ 
Time cooler opened: Tcinpeiaweol triank: Time (ein|iciakiie taken; By: 



oriKAUhK ANALYTICAL & CONSULTING LABORATORIES, INC. 
3814 Vinewood Delroit, Ml 40200-2310 313/094-4440 Fax. 313/094-4409 

Chain of Cuslody Record 

Customer: M jflS 1/^CCZ)\A//VLI> Pro)ccl/Piircliasc Order j 38 - ̂ £X)<c^\Ka 

Sampling SHe: "Ra/gTL-V/; gW . By: \hcks 

SL« Presetvallve Added by & Dale Cusloinei ID 
Sample 

Type /MaItU Smiipting Dtile/rtrne Patainclcis Commciils 

/VIUJ •3 v/o C 
loLlqt^S. /4VO l^O ^ 

KJCL OH /L> /t> y r® /530 CA." 
H •/ 

N 1/ it S O y i _ N » /L'/K 
• ^ o e 

VoC 
M« oH (of o ••> f G.'' C 

H^o-^ fkc AX 
Jf^ S>c>v> \ 

o^C. 
b 

o^C 

Dale; lime: Dale; ) / lime; , 
/cA M /L^ 

Dale; / / Thiie; 
/o/o^./99 /6-.3'^ 

nclliH|\ilshcil by; / Dale. ' Ihiic; 

Received by: Dale; Time; ReUmiulshed by; Dale; Time; 

Time cooler ooened: Teinperaure ol blank; Time temiKtaluie laken; Oy: 



c:>nKAUbK ANALYTICAL & CONSULTING LABORATORIES. INC. 
3014 VineWDOiI DeUoil, Ml 40200-2310 313/094-4440 Pax. 313/094-4400 

Chain of Cuslody Record 

Customer. M flA (srlLetUeTL Projccl/Purchaso Orilcr #. ^^ 38 - 0 C> 

Sampling SHe: Bv: ^TTv^ WlckS ^ 

SLIf Pieservalive Added by & Date Cusloiiier ID 
Sample 

Type /Malilx Sampllny Dale/Time Patamclcis Cotnmcnis 

zrjfi- /wuj-tir UJ WiftTTie • i/t/u,/79gl /aj.r e zrjfi-
UJArwai- /<3 <"350 I'O ^ 

AJCLOH /o /os' 7G SJ CAO' 

H-
//l So y. / f^H s V 

c>(,n rv\ki--B <o/o/<?S /4a© s e 
VoC 

00 c. mio-6 lOii o H lof O > r Go* -• C /'vJ 

OG ^ fUe AuA 
d(,^ \ / . 

00 ̂  > \ 7^6 

Dale; 1 line; Dale; /' / Time; 
/oA 99 K3O tirr sw Dale;/ / Time; 

/o/Oc,/9^ /0"^Z? 
RcRiKinlshed by; 0 Dale; ' ' Time; 

delved by; Dale; Time; nell!K|ul5tieil by; Dale; lime. 

Time cooler ooened. Teinpeiaute ol blank; Time lem|)cialiiie lakcn. ny: 



Michigan 
0C^9 Department of Environmental'Quality 

BETH VENS 
Environmental Quality Analyst 

Environmental Response Division 

S.E. Michigan District Office 
38980 West Seven Mile Road 
Livonia, Michigan 48152-1006 

Phone: (734) 953-1404 
Fax: (734) 953-1544 

E-Mail; vensb@state.mi.us 

MISSION 
a . -« 

Our mission is to drive improvements in environmental quality 
for the protection of public health and natural resources to 
benefit current and future generations. This will be accom
plished through effective administration of agency programs, 
providing for the use of innovative strategies, while helping to 
foster a strong and sustainable economy. 

DEQ Internet Home Page: www.deq.state.mi.us 
Environmental Assistance Center: 1-800-662-9278 

For Pollution Emergency: 1-800-292-4706 
Printed on recycled paper 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

P.O. Box 30270 
Lansing, MI 48909 

Report To: Environmental Response Div. 
38980 7 Mile Road 
Livonia, MI 48152 

Attn: BETHVENS 
Total: $2,580.12 

Lab Work Order# 9910042 
Work Site ID: BASF - RIVERVIEW 
Matrix: Water 
Received: I0/8/I999 Reported: I1/I6/I999 
Client: ER_SE Number of Samples: 3 

TEST 
UNITS 

ug/L 
Arsenic in Water 

ug/L 
Barium in Water 

ug/L 
Cadmium by Furnace 

ug/L 
Chromium by Furnace 

ug/L 
Chromium in Water 

ug/L 
i Copper by Furnace 

ug/L 
Cyanide 

mg/L 
Cyanide - Amenable 

; FIELD-pH of Water 
I pH 

Hex Chromium in Water 
ug/L 

I Lead by Furnace 
I ug/L 

Mercury in Water 
ug/L 

Selenium in Water 
ug/L 

I Silver by Furnace 
! ug/L 

Zinc in Water 
ug/L 

MW-L MW-K MW-A 

Ammonia •H 49 11 , 
mgN/L 1 

194 120 

17 150 13 

Kl.O DM 2.5 DM Kl.O DM 

14 DM INT 136 DM 

560 

K 5.0 DM ! K 5.0 DM 

.27 25 

.21 7.0 

K5HT 

10 

INTHT 

K 5.0 DM 

INT 

Kl.O 

K 5.0 DM 

INT 

9.6 

K 5.0 DM K 5.0 DM 

13 19 

K 5.0 DM 

1.3 

.74 

10 

K5HT 

K 5.0 DM 

INT 

1.9 

K 5.0 DM 

58 

D] m Nov; 1 8 1955 
I • 

I ENVIRONivitNiyjL RESPONSf'nii/ 

Workorder 9910042, Page 1 of 20 
Printed 11/16/998:10 AM 



This is an original report: Date: u LL 

Workorder 9910042, Page 2 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order tf: 9910042-01 OB 

Date Collected: 10/7/1999 
Date Extracted: 10/8/1999 by 4349, MJ 

Test Code: 
Test Name: 

WBNA 
BNA- Water 

j Date Analyzed: 10/25/1999 by GRIN WIS Sample ID: MW-L 
i; 

CAS# COMPOUND 
RESULTS 

ug/L ! REMARK 
i 

REPORTING 
! LIMIT 

i DILUTION 
FACTOR 

62-75-9 N-Nitrosodimethylamine ND 5.2 1 
108-95-2 Phenol ND lo; 1 
111-44-4 Bis(2-chloroethyl)ether- ND i 10; i; 
95-57-8 2-Chlorophenol ND 1 lo; 
541-73-1 1,3-Dichlorobenzene ND i 1-0; 1 
106-46-7 1,4-Dichlorobenzene ND i 1-Oi 11 
95-50-1 1,2-Dichlorobenzene ND ! i.o; 1 
95-48-7 2-Methylphenol (o-cresol) ND i lo; i: 
108-60-1 Bis(2-chloroisopropyl)ether ND 1.0, 
108394,106445 3/4-Methylphenol (m/p-cresol) ND • ! 21 i li 
621-64-7 N-Nitrosodi-n-propylamine ND i 2.li 
67-72-1 Hexachloroethane ND i l.Oj 11 

; 98-95-3 Nitrobenzene i ND i . i 2.1 li ! 
! 78-59-1 Isophorone 1 ND 1 1.0 1! 

88-75-5 ,2-Nitrophenol 1 ND 1 10 1 
105-67-9 ;2,4-Dimethylphenol 1 ND 10 1 
111-91-1 Bis(2-chloroethoxy)methane ND 2.1 1 
120-83-2 |2,4-Dichlorophenol ND 10 1 
120-82-1 1,2,4-Trichlorobenzene ND 2.1 
91-20-3 |Naphthalene ND 1.0 1 
87-68-3 Hexachlorobutadiene ND 1 2.1 1 
59-50-7 4-Chloro-3-methylphenol ND 10 1 
91-57-6 ;2-Methyliiaphthalene ND 5.2 1 
77-47-4 Hexachlorocyclopentadiene ND 10 1 
88-06-2 i2,4,6-Trichlorophenol ND 10 1 
95-95-4 2,4,5-Trichlorophenol ND 10 
91-58-7 2-Chloronaphthalene ND 2.1 1 
88-74-4 2-Nitroaniline ND 21 
208-96-8 Acenaphthylene ND 1.0 1 
131-11-3 Dimethyl phthalate ND 2.1 1 
606-20-2 2,6-Dinitrotolpene ND 5.2 1 
99-09-2 3-NitrOaniline ND 21 1 
83-32-9 Acenaphthene ND 1.0 1 
51-28-5 j2,4-Dinitrophenol ND 52 
132-64-9 jDibenzofiiran ND 5.2 1 
100-02-7 !4-Nitrophenol ND 52 1 

Workorder 9910042, Page 3 of 20 
Printed 11/J6/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L 
1 

REMARK 
1 

REPORTING 
1 LIMIT 

DILUTION 
j FACTOR 

121-14-2 2,4-Dinitrotoluene ND i i ; 5.2i 
86-73-7 Fluorene ND i.o: 1 
84-66-2 Diethyl phthalate ND 1 1.0' 1 
100-01-6 4-Nitroaniline ND 21| 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 52; 1 
7005-72-3 4-ChlorophenyI phenylether ND 1.0 1 
156-10-5 N-Nitrosodiphenylamine ND 2.1 1 
103-33-3 Azobenzene ND 2.1 1 
101-55-3 4-Bromophenyl phenylether ND 2.1i 
118-74-1 Hexachlofobenzene ND • 2.1: 1 
87-86-5 Pentachlorophenol ND : S2\ 1 

i 85-01-8 Phenanthrene ! ND 
1 

10 
120-12-7 Anthracene 1 ND i 1.0: 

: 86-74-8 Carbazole ND lOi 1 
^ 84-74-2 Di-n-butyl phthalate ND 1.0 

206-44-0 Fluoranthene i ND ' 1 1.0 
129-00-0 Pyrene i ND ; 1.0 
85-68-7 Butyl benzyl phthalate j ND 1.0 1 

; 56-55-3 Benz(a)anthracene ND i 1.0 
; 218-01-9 Chrysene ND 1.0 

117-81-7 Bis(2-ethy lhexyl)phthalate 110 1 2.1 i; 
117-84-0 pi-n-octyl phthalate ND 2.1 11 
205-99-2 Benzo(b)fluoranthene ND 2.1 1 
207-08-9 Benzo(k)f1uoranthene j ND 2.1 1 
50-32-8 Benzo(a)pyrene 1 ND 2.1 i| 
193-39-5 !lndeno( 1,2,3-cd)pyrene ND 2.1 1 
53-70-3 Dibenz(a,h)anthracene ND 1 2.1 
191-24-2 !Benzo(g,h,i)petylene ND 2.1 '! 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9910042, Page 4 of 20 
Printed 11/I6/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANAL YTICAL REPORT 

Work Order #: 9910042-0 I ON 

i Date Collected: 10/7/1999 
Date Extracted: 10/13/1999 by 4353, MJ 
Date Analyzed: 11/2/1999 by TAITS 

Test Code: 
Test Name: 
Sample ID: 

SC3 
Scan 3 - Water 
MW-L 

CAS# COMPOUND 
RESULTS 

ug/L 
i 
1 REMARK 1 REPORTING 

LIMIT 
DILUTION 

FACTOR ! 
67-72-1 Hexachloroethane ND 0.024 j 1.0: 
108-70-3 1,3,5-Trichlorobenzene ND 0.024 1 '-0; 
120-82-1 1,2,4-Trichlorobenzene ND 0.024 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.024 1.0 
87-68-3 Hexachlorobutadiene ND ; j 0.024 l.Oj 
95-94-3 1,2,4,5-Tetrachlorobenzene ND i ! 0.024 l.oj 
77-47-4 Hexachlorocyclopentadiene ND LH 1 0.024 1.0| 
91-58-7 2-Chloronaphthalene ND 0.24 i.o! 
634-66-2 1,2,3,4-Tetrachlorobenzene ND i 0.024i 1.0; 
608-93-5 Pentachlorobenzene ND 0.024 l.Oi 
319-84-6 a-BHC ND i : 0.024 1.0; 
118-74-1 Hexachlorobenzene ND } • 0.024 1.01 

i 319-85-7 b-BHC ND 0.024 1.0 
1 58-89-9 g-BHC (lindane) i. ND 1 i 0.024 1.0 

82-68-8 Pentachloronitrobenzene ND 0.024 1.0 
319-86-8 d-BHC ND 0.024 1.0 
76-44-8 Heptachlor ND 0.024 1.0 
309-00-2 Aldrin ND 0.024 1.0 
1024-57-3 Heptachlor epoxide ND 0.024 1.0 
5103-74-2 g-Chlordane ND 0.024 1.0 
959-98-8 i Endosulfan I ND 0.024 1.0 
5103-71-9 

1 
a-Chlordane 

1 
ND 0.024 1.0 

72-55-9 i |4,4'-DDE ND 0.024 1.0 
72-20-8 

- - 1 
lEndrin 
j ND 0.024 1.0 

60-57-1 Dieldrin ND 0.024 1.0 
72-54-8 4,4'-DDD ND 0.060 1.0 
50-29-3 4,4'-DDT ND 0.024 1.0 
87-82-1 Hexabromobenzene ND 0.024 1.0 
72-43-5 Methoxychlor ND 0:060 1.0 
2385-85-5 Mirex ND 0.024 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.24 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.24 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.24 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.24 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.24 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.24 1.0 

Workorder 9910042, Page 5 of 20 
Printed I I/I 6/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) ND { 1 1 0.24 1.0 
1 37324-23-5 Aroclor 1262 (PCB) 1 ND 1 0.24 1.0 

11100-14-4 Aroclor 1268 (PCB) 1 ND I i i 0.24 1 1.0 
59080-40-9 BP-6 (PBB) 1 ND 0.060 1.0 
8001-35-2 •Toxaphene ND 0.12 1.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitativeiy. 
Reference method is 8081/8082/608. 

Workorder 9910042, Page 6 of 20 
Printed 11/16/998:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910042-01 POX 

Date Collected: 10/7/1999 

i Date Analyzed: 10/11/1999 by MW 
1 

Test Code: 
Test Name: 
Sample ID: 

WPS 
8260 Plus-Water 
MW-L 

1 

CAS# COMPOUND 
RESULTS 

ug/L 1 
1 
1 REMARK 

! 
REPORTING 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 5' li 
74-87-3 Chloromethane ND ; i • 5| 1| 
75-01-4 Vinyl chloride ND 5j i li 
74-83-9 Bromomethane ND • 5! 1 i; 
75-00-3 Chloroethane ND ; 5! ij 
75-69-4 Trichlorofluorotnethane ND : • 5i i . li 
67-64-1 2-Propanone (Acetone) ND ' 25 li 
60-29-7 Diethyl ether ND i ! ^ 1 
75-35-4 1,1-Dichloroethene ND : 1 1 i: 
74-88-4 Methyl iodide ND • i li 1; 
107-13-1 :Acrylonitrile ND ! 5j 1 ij 
75-09-2 Methylene chloride ND j • ! 51 li 

i 75-15-0 Carbon disulfide i ND 1 • 5| li 
; 156-60-5 itrans-l,2-Dichloroethene ND i 1 1 

1634-04-4 Methyltertbutylether (MTBE) ND 1 
75-34-3 1,1 -Dichloroethane ND 1 
78-93-3 2-Butanone (MEK) ND 1 
156-59-2 cis-1,2-Dichloroethene ND 1 1 
67-66-3 Chloroform ND 1 1 
74-97-5 

1 
Bromochloromethane ND 1 1 

71-55-6 1 1,1,1 -Trichloroethane ND 1 1 
107-06-2 1,2-Dichloroethane ND 1 1 
71-43-2 Benzene ND 1 
56-23-5 Carbon tetrachloride ND 1 1 
78-87-5 1 1,2-Dichlpropropane ND 1 1 
79-01-6 Trichloroethene ND 1 
74-95-3 Dibromomethane ND 1 1 
75-27-4 Broitiodichloromethane ND 1 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
10061-01-5 cis-1,3-Dichloropropene ND 1 1 
10061-02-6 trans-1,3-Dicljloropropene ND 1 
108-88-3 Toluene ND 1 1 
79-00-5 1,1,2-Trichloroethanc ND 1 1 
591-78-6 2-Hexanone ND 1 
124-48-1 Dibromochlofomethane ND 1 1 
106-93-4 1,2-Dibromoethane ND 1 

Workorder 9910042, Page 7 of 20 
Primed lJ/}6/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

RESULTS 1 
1 

CAS# COMPOUND ug/L i REMARK REPORTING DILUTION ! 
! 
1 LIMIT FACTOR 

127-18-4 Tetrachloroethene ND i 1 li 
108-90-7 Chlorobenzene ND ; 1 li 
630-20-6 1,1,1,2-Tetrachloroethane ND 
100-41-4 Ethylbenzene ND 
108383,106423 m &. p-Xylene ND : • 2| 1 
75-25-2 Bromoform ND 1| 1 
100-42-5 Styrene ND Ij 1 
95-47-6 o-Xylene ND 11 1; 
79-34-5 1,1,2,2-Tetrachloroethane ND 11 1 
96-18-4 1,2,3-Trichloropropane ND 1! 1 

: 110-57-6 trans-1,4-Dichloro-2-butene j ND 1 i 1 
! 98-82-8 Isopropylbenzene ND ; j 1 
: 103-65-1 n-Propylbenzene 1 ND 1 

108-67-8 1,3,5-Trimethylbenzene i ND 1 i I 
; 95-63-6 1,2,4-Trimethylbenzene ND li 1 

541-73-1 1,3-Dichlorpbenzene i ND ; I li 1; 
1 106-46-7 1,4-Dichlor6benzene i ND • 1 • i: 
j 95-50-1 3,2-Dichlorobenzene 1 ND i ! li L 

67-72-1 Hexachloroethane ND 1 1 1 li 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 li 
120-82-1 1,2,4-Trichloroben2ene ND 5 11 
91-20-3 |Naphthalene ND 5 1 
91-57-6 :2-Methylnaphthalene ND 5 1 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 

Workorder 9910042, Page 8 of 20 
Primed 11/]6/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910042-020B 

Date Collected: 
Date Extracted: 
Date Analyzed: 

10/7/1999 
10/8/1999 by 4349, MJ 
10/25/1999 by GRINWIS 

Test Code: 
Test Name: 
Sample ID: 

WBNA 
BNA - Water 
MW-K 

CAS# COMPOUND 
RESULTS 

ug/L 
! 
i REMARK 
1 

REPORTING 
LIMIT 

i DILUTION 
FACTOR 

62-75-9 N-N itrosodimethy lam ine ND 1 5.3 \ 
108-95-2 Phenol ND 1 11 1 li 
111-44-4 Bis(2-chloroethyl)ether ND ! 1| 
95-57-8 2-Chlorophenol ND i ! 11' 1; 
541-73-1 1,3-Dichlorobenzene ND i ; l.li 1 
106-46-7 1,4-Dichlorobenzene ND l.li 1 
95-50-1 1,2-Dichlorobenzene ND i 

i i 11 1 
95-48-7 2-Methylphenol (o-cresol) ND I ! 11 i li 
108-60-1 Bis{2-chloroisopropyl)ether ND 1 ' 

i 1.1! 1: 
108394,106445 3/4-Methylphenol (m/p-cresol) ND • i 211 i! 
621-64-7 N-Nitrosodi-n-propylamine ND 1 2.1j 1 
67-72-1 Hexachloroethane ND 1 1.1| 1 
98-95-3 Nitrobenzene ND i 2.1 1 
78-59-1 ilsophorone ND i 1-li 1 
88-75-5 2-Nitrophenol ND 11 1 
105-67-9 2,4-Dunethylphenol ND 11 1 
111-91-1 Bis(2-chloroethoxy)methane ND 2.1 1 
120-83-2 2,4-Dichlorophehol ND 11 1 
120-82-1 1,2,4-Trichlorobenzene ND 2.1 1 
91-20-3 Naphthalene ND 1.1 1 
87-68-3 Hexachlorobutadiene ND 2.1 1 
59-50-7 4-Chloro-3-methylphenol ND 11 1 
91-57-6 2-Methylnaphthalene ND 5.3 1 
77-47-4 Hexachlorocyclopentadiene ND 11 
88-06-2 2,4,6-Trichlorophenol ND 11 1 
95-95-4 2,4,5-Trichlorophenol ND 11 
91-58-7 2-Chloronaphthalene ND 2.1 1 
88-74-4 2-Nitroaniline ND 21 1 
208-96-8 Acenaphthylene ND 1.1 
131-11-3 Dimethyl phthalate ND 2.1 1 
606-20-2 2,6-Dinitrotolviene ND 5.3 1 
99-09-2 3-Nitroaniline ND 21 
83-32-9 Acenaphthene ND 1.1 
51-28-5 2,4-Dinitrophenol ND 53 1 
132-64-9 Dibenzoluran ND 5.3 1 
100-02-7 4-Nitrophenol ND 53 1 

Workorder 9910042, Page 9 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

RESULTS 
CAS# COMPOUND ug/L REMARK REPORTING DILUTION 

' LIMIT FACTOR 
121-14-2 2,4-Dinitrotoluene ND 5.3 1 
86-73-7 Fluorene ND 1.1 
84-66-2 Diethyl phthalate ND i l.li 1; 
100-01-6 4-Nitroaniline ND 21 

1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 1 53] 1; 
7005-72-3 4-ChlorophenyI phenylether ND l.li 1 
156-10-5 N-Nitrosodiphenylamine ND 2.i: 1: 
103-33-3 Azobenzene ND i 2.1; r 
101-55-3 4-Bromopheny) phenylether ND : 2.1! i; 
118-74-1 Hexachlorobenzene ND , 1 2.1 i • V 
87-86-5 Pentachlorophenol ND i i 53 

1 85-01-8 Phenanthrene . 7.9j 1 " l.l! 1; 
i 120-12-7 Anthracene i ND i ' 1.1 
: 86-74-8 Carbazole 1 NE) 1 • 11! 1 
; 84-74-2 Di-n-butyl phthalate 1 ND 1 i i 1.1 ! 1: 

206-44-0 Fluoranthene 7.61 ! 1.1 l! 
1 129-00-0 Pyrene 6.4 1 1.1 
i 85-68-7 Butyl benzyl phthalate ND i 1-1 
i 56-55-3 Benz(a)anthracene ND i 1.1 l! 
1 218-01-9 Chrysene ND 1 i 

117-81-7 Bis(2-ethylhexyl)phthalate ND 2.1 
117-84-0 Di-n-octyl phthalate ND 2.1 1 
205-99-2 Benzo(b)fluoranthene ND 2.1 1 
207-08-9 Benzo(k)fluoranthene ND 2.1 1 
50-32-8 Benzo(a)pyrene ND 2.1 1 
193-39-5 Indeno( 1,2 j3-cd)pyrene ND 2.1 1 
53-70-3 Dibenz(adi)anthracene ND 2.1 1 
191-24-2 Benzo(g,h,i)perylene ND 2.1 1 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9910042, Page 10 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9910042-020N 

Date Collected: 10/7/1999 Test Code: SC3 
Date Extracted: 10/13/1999 by 4353, MJ Test Name: Scan 3 - Water 
Date Analyzed: 11/2/1999 by TAITS Sample ID: MW-K 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

1 

DILUTION 
FACTOR ! 

67-72-1 Hexachloroethane ND j 0.021 ! 1.0 
108-70-3 1,3,5-Trich lofobenzene ND i 

1 1 ' 0.021 ! i.o: 
120-82-1 1,2,4-Trichlorobenzene ND ! 0.021! 1.0: .! 
87-61-6 1,2,3-Trichlorobenzene ND 1 0.021 i.o; 
87-68-3 Hexachlorobutadiene ND 1 0.021 1.0, 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 1 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND LH I 0.021 1.0 

i 91-58-7 2-Chloronaphthalene ND i 0.21 1.0; 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 1 0.0211 i.o; 

j 608-93-5 Pentachlorobenzene ND • 1 0.021 1.0 
1 319-84-6 a-BHC ND 0.021 1.0 

118-74-1 Hexachlorobenzene ND • 0.021 1.0 
319-85-7 b-BHC ND 0.021 1.0 
58-89-9 g-BMC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan 1 ND K 0.031 1.5 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4.4'-DDE ND K 0.041 2.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND 0.052 1.0 
50-29-3 4,4'-DDT ND 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.052 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.21 1.0 

Workorder 9910042, Page 11 of 20 
Printed 11/16/99 8: J 0 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# 
1 

COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

! 
DILUTION i 

FACTOR 
12672-29-6 Aroclor 1248 (PCB) ND 0.21 i.oi 
37324-23-5 Aroclor 1262 (PCB) ND j 0.21 l.Oi 
11100-14-4 Aroclor 1268 (PCB) ND i 0.21 1.0 
59080-40-9 BP-6;(PBB) ND 0.052 1.0 
8001-35-2 ;*Toxaphene ND 0.10 1.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

Many UnID peaks 
LH g-BHC through Toxaphene due to low surrogate recovery 

Workorder 9910042, Page 12 of 20 
Printed ]1/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9910042-02POX 

Date Collected: 10/7/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 10/12/1999 by LI Sample ID: MW-K 

RESULTS i 

CAS# COMPOUND ug/L REMARK REPORTING DILUTION 
LIMIT FACTOR 

75-71-8 Dichlorodifluoromethane NO 1 1 ! 25! ! 5 
74-87-3 Chloromethane ND i 1 ' 25i i 5i 
75-01-4 Vinyl chloride ND I ! 25 5 
74-83-9 Bromomethane ND i 25 5 
75-00-3 Chlorcethane ND 1 1 1 25 5 
75-69-4 Trichlorofluoromethane ND 1 25 5 
67-64-1 2-Propanone (Acetone) 200 J i i 120 5 

! 60-29-7 Diethyl ether ND i 50 5 
1 75-35-4 1,1-Dichioroethene ND ! 5,1 5 

74-88-4 Methyl iodide ND 5 5 
107-13-1 Acrylonitrile ND i 25 5 
75-09-2 Methylene chloride ND • 25 5 
75-15-0 Carbon disulfide ND j 25 5 
156-60-5 itrans-1,2-Dichloroethene 1 ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1 -Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) 43 J 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1 -Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane ND 5 5 
71-43-2 Benzene 690 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene 5.6 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
108-10-1 4-MethyI-2-pentanone (MIBK) 29 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-l ,3-DichIorbpropene ND 5 5 
108-88-3 Toluene 450 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 

Workorder 9910042, Page 13 of 20 
Primed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
1 

REPORTING 
LIMIT 

1 

DILUTION 
FACTOR 

127-18-4 Tetrachioroethene 10 5 5i 
108-90-7 Chlorobenzene ND 5 5 
630-20-6 1,1,1,2-Tetrachioroethane ND 5! 5; 
100-41-4 Ethylbenzene 14 i 1 5 1 

i • 5 
108383,106423 m & p-Xylene 49i 1 io| 5: 
75-25-2 Bromoform ND i 1 5 I 5; 
100-42-5 Styrene . 111 5 i 5: 
95-47-6 o-Xy!ene 39| 1 5 i 5; 

^ 79-34-5 1,1,2,2-Tetrachloroethane ND 1 : ! 5| " 5; 
! 96-18-4 ; 1,2,3-T richloropropane ND 1 5; 5: 
1 110-57-6 i trans-1,4-Dichloro-2-butene 1 ND 5 . 5! 
1 98-82-8 Isopropylbenzene 1 ND 5 5i 

1 103-65-1 n-Propylbenzene j ND 1 5 5i 
! 108-67-8 1,3,5-Trimethylbenzene 5.4 5! 5 
1 95-63-6 1,2,4-Trimethylbenzene ! 

i 10! 5 5, 
541-73-1 11,3-Dichlorobenzene ND ! 5 5; 

1 

106-46-7 ; 1,4-Dichlorobenzene ND 1 5 5 
95-50-1 j 1,2-Dichlorobenzene ND 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 • 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene ND 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

UNIDENTIFIED PEAKS. 

ND = not detected at the specified reporting limit NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 

Workorder 9910042, Page 14 of 20 
Primed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9910042-030B 

Date Collected: 10/7/1999 
j Date Extracted: 10/8/1999 by 4349, MJ 
I Date Analyzed: 10/25/1999 by GRIN WIS 

Test Code: 
Test Name: 
Sample ID: 

WBNA 
BNA- Water 
MW-A 

CAS# COMPOUND 
RESULTS 

ug/L • REMARK 
! 

1 
REPORTING 

LIMIT 
DILUTION 

FACTOR 
62-75-9 N-Nitrosodimethylamine ND I 1 5.61 1 
108-95-2 Phenol ND ; ' llj 1 
111-44-4 Bis(2-chloroethyl)ether ND i 1.1 1 1 

95-57-8 2-Chlorophenol ND 1 1 11 1 
541-73-1 1,3-Dichlorobenzene ND j 1 

11 

106-46-7 1,4-Dichlorobenzene ND 1 1 1.1 1 
95-50-1 1,2-Dichlorobenzene ND i 1.1 1 
95-48-7 2-Methylphenol (o-cresol) ND 11 1 
108-60-1 Bis(2-chloroisopropyl)ether ND I i 1 l.lj 1 
108394,106445 3/4-Methylphenol (m/p-cresol) ND • 1 ! 22 
621-64-7 N-N itrosodi-n-propylamine ND • j j • 2.21 1 
67-72-1 Hexachloroethane ND 1. 1-1 1 
98-95-3 Nitrobenzene ND i 2.2 
78-59-1 Isophorone ND 1.1 1 
88-75-5 2-Nitrophenol ND 11 1 
105-67-9 2,4-Dimethylphenol ND 11 1 
111-91-1 Bis(2-chloroethoxy)methane ND 2.2 1 
120-83-2 2,4-Dichlorophenol ND 11 1 
120-82-1 1,2,4-Trichlorobenzene ND 2.2 
91-20-3 { Naphthalene 18 J 1.1 1 
87-68-3 j Hexachlorobutadiene ND 2.2 1 
59-50-7 4-Chloro-3-methylphenol ND 11 1 
91-57-6 2-Methylnaphthalene ND 5.6 
77-47-4 Hexachlorocyclopentadiene ND ' 11 1 
88-06-2 2,4,6-Trichlorophenol ND 11 
95-95-4 2,4,5-Trichlorophenol ND 11 
91-58-7 2-Chloronaphthalene ND 2.2 1 
88-74-4 2-Nitroanilme ND 22 1 
208-96-8 Acenaphthylene ND 1.1 I 
I31-1I-3 Dimethyl phthaiate ND 2.2 
606-20-2 2,6-Dinitrotolpene ND 5.6 I 
99-09-2 3-Nitroaniline ND 22 1 
83-32-9 Acenaphthene ND 11 1 
51-28-5 2,4-Dinitrophenol ND 56 1 
132-64-9 Dibenzofuran ND 5.6 1 
100-02-7 4-Nitrophenol ND 56 

Workorder 9910042, Page 15 of 20 
Printed 11/16/998:10AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION j 
FACTOR 

121-14-2 2,4-Dinitrotoluene ND 5.6 1| 
86-73-7 jFluorene ND 1.1 
84-66-2 Diethyl'phthalate ND 1.1 
100-01-6 4-Nitroaniline ND 1 1 22 
534-52-1 2-Methyl-4,6-dinitrophenol ND : 1 56 
7005-72-3 4-Chloropheny 1 pheny lether ND i 1 1-li 
156-10-5 N-Nitrosodiphenylamine ND 2.2| I 
103-33-3 Azobenzene ND 1 2.2 
101-55-3 4-Bromophenyl phenylether ND ! 2.2 
118-74-1 Hexachlorobenzene ND 1 2.2 
87-86-5 Pentachlorophenol ND 56 ' 

j 85-01-8 Phenanthrene 1 1 2.41 l.l 
! 120-12-7 Anthracene 1 ND i 1.1 
j 86-74-8 Carbazole 1 I ND i 1 1 1 
i 84-74-2 pi-n-butyl phthalate ND 1 l.i 
1 206-44-0 Fluoranthene i ND • 1 1.1 
i 129-00-0 Pyrene ND . 1.1 1| 

85-68-7 Butyl benzyl phthalate ND 1 
56-55-3 Benz(a)anthracene ND 
218-01-9 Chrysene ND 1.1 1 
117-81-7 Bis(2-ethylhexyl)phthalate ND 2.2 1 
117-84-0 Di-n-octyl phthalate ND 2.2 1 
205-99-2 Benzo(b)fluoranthene ND 2.2 1 
207-08-9 Benzo(k)fluoranthene ND 2.2 
50-32-8 Benzo(a)pyrene ND 2.2 
193-39-5 Indeno( 1,2,3-cd)pyrene ND 2.2 1 
53-70-3 Dibenz(a,h)anthracene ND 2.2 1 
191-24-2 Benzo(g,h,i)perylene ND 2.2 1 

ND = not detected at the specified reporting limit. 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9910042, Page 16 of 20 
Printed 11/16/99 8:10 AM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9910042-030N 

Date Collected: 
Date Extracted: 
Date Analyzed: 

10/7/1999 
10/13/1999 by 4353, MJ 
11/2/1999 by TAITS 

Test Code: 
Test Name: 
Sample ID: 

SC3 
Scan 3 - Water 
MW-A 

CAS# 

— 1 

COMPOUND 
RESULTS 

ug/L 1 REMARK 
j 

REPORTING 
i LIMIT 

1 DILUTION 
FACTOR 

67-72-1 Hexachloroethane ND ! 0.021 i i.o: 
108-70-3 1,3,5-Trichlorobenzene ND 0.021 i 1.0 
120-82-1 1,2,4-Trichlorobenzene ND i 0.021 1.0 
87-61-6 1,2,3-Trichlorobenzene ND i i 0.021 1.0 
87-68-3 Hexachlorobutadiene ND ! 

1 1 0.021| 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 1 

1 ! 0.021 1 10 
77-47-4 Hexachlorocyclopentadiene ND 1 LH 1 0.021 1.0 
91-58-7 ;2-Chloronaphthalene ND i 

i j 0.21 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND i 1 0.021 1.0 
608-93-5 Pentachlorobenzene ND • i 0.021 1.0 
319-84-6 a-BHC ND 1 0.021 1.0 
118-74-1 • Hexachlorobenzene ND • 0.021 1.0 
319-85-7 ib-BHC ND K 0.041 2.0 
58-89-9 Ig-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0,021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 EndosulfanI ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE ND 0.021 1.0 
72-20-8 Endrin ND 0.021 l.p 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND 0.052 1.0 
50-29-3 4,4'-DDT ND 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.052 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclorl254(PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

12672-29-6 Aroclor 1248 (PCB) j ND 0.21 1.0 
37324-23-5 Aroclor 1262 (PCB) ND 0.21 1.0 

i 11100-14-4 Aroclor 1268 (PCB) | ND 0.2 li 1.0| 
i 59080-40-9 BP-6 (PBB) i ND ! t 0.052: 1.0 
; 8001-35-2 i*Toxaphene 1 ND 1 0.10 1.0 

ND = not detected at the specified reporting limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitativeiy. 
Reference method is 8081/8082/608. 

LH g-BHC through Toxaphene due to low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANAL YTICAL REPORT 

Work Order #; 9910042-03POX 

Date Collected: 10/7/1999 Test Code: 
Test Name: 

WPS 
8260 Pius - Water 

i Date Analyzed: 
! 
: • 

10/12/1999 by LI Sample ID: MW-A 

RESULTS 1 1 , 
CAS# COMPOUND ug/L REMARK REPORTING DILUTION i 

LIMIT FACTOR i 
75-71-8 Dichlorodifluoromethane ND 25 ! 5! 
74-87-3 Chloromethane ND 25! ! 5, 
75-01-4 Vinyl chloride ND ; : 25 ; 5: 
74-83-9 Bromomethane ND 25 1 5 
75-00-3 Chloroethane ND 1 25, 5 

i 75-69-4 Trichlorofluoromethane ND 25 i 5 
1 67-64-1 2-Propanone (Acetone) 820 i J i 120 
i 60-29-7 Diethyl ether ND 1 ! i 50; 5! 
i 75-35-4 1,1-Dichloroethene ND 1 i '5. 5 
i 74-88-4 Methyl iodide ND • i 5 5 

107-13-1 Acrylonitrile ND ! 25 5 
75-09-2 Methylene chloride 56 1 25 5 
75-15-0 Carbon disulfide ND 1 25 5 
156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutyletber (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) ND 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1, l-Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane 14 5 5 
71-43-2 Benzene 240 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane 37 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 78 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-l ,3-Dichloropropene ND 5 5 
108-88-3 Toluene 87 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK REPORTING 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 5 5; 
108-90-7 Chlorobenzene 37 5i 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 5 i 5: 
100-41-4 Ethylbenzene 8.6i 1 51 5; 
108383,106423 m & p-Xylene 30 ; 1 loi 5! 
75-25-2 Bromoform ND i ! 5 i 5: 
100-42-5 Styrene ND 1 5 5: 
95-47-6 o-Xylene 29 5 
79-34-5 1,1,2,2-T etrachloroethane 1 ND 5 5 
96-18-4 1,2,3-Trichloropropane ND : • 5: 5 
110-57-6 trans-1,4-Dichloro-2-butene 1 ND 1 1 5' i 5: 
98-82-8 Isopropylbenzene ND ! ! 5 1 5 
103-65-1 n-Propylbenzene ND 1 51 5 
108-67-8 1,3,5-Trimethylbenzene I 

j 11 : 5i •• 5^ 
95-63-6 1,2,4-Trimethylbenzene 1 

1 13 1 5, 5: 
; 541-73-1 1,3-Dichlorobenzene ND I 5| 5; 
i 106-46-7 ; 1,4-Dichlorobenzene 8.7 5 5i 
i 95-50-1 i 1,2-Dichlorobenzene 20 5 5; 
i 67-72-1 Hexachloroethane ND 5i 5 
; 96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 

120-82-1 1,2,4-TrichlOrobenzene ND 25 5 
91-20-3 i Naphthalene 34 25 5 
91-57-6 i 

1 
2-Methylnaphthalene ND 25| 5 

UNIDENTIFIED PEAKS. 

ND = not detected at the specified reporting limit. NM = not measured. 
Reference method is 8260/624. 
USEPA Methods 8260 and 624 are used to quantitate volatile organic compounds that have boiling points below 200°C. 
2-Methylnaphthalene and naphthalene are compounds with boiling points above 200°C and are better suited to 
quantitation by USEPA Methods 8270 or 625 as semivolatile organic compounds. 
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MICHIGAN PROCEDURE NO: PD-13 
DEPARTMENT OF 

\ ENVIRONMENTAL QUALITY LABORATORY SERVICES SECTION DATE REV.:11/99 

SUBJECT: Laboratory Result Remark Codes 

EFFECTIVE DATE: October 1999 

A value reported is the mean of tv\^o or more determinations. 
C value calculated from other independent parameters. 
J estimated value or value not accurate. 
K actual value is known to be less than the value given, i.e. substance, if present, 

is below detection limit. 
L actual value is known to be greater than the value given. 
T value reported is less than criteria of detection. 
W value observed Is less than lowest value reportable under "T" code. 
DL sample analyzed using a dilution(s). 
DM dilution required due to matrix problems. 
HT recommended laboratory holding time was exceeded before analysis. 
LH Q. 0. indicated possible low recovery. Actual level may be higher. 
LL 0. 0. indicated possible high recovery Actual level may be lower. 
MM analytical method or matrix is not within SOP of this laboratory. 
NC no confirmation by a second technique. 
NH non-homogeneous sample made analysis of a representative sample 

questionable. 
PI possible interference may have affected the accuracy of the laboratory result. 
QC quality control problems exists. 
RB Reagent Blank. The level of reagent blank contamination is reported in the 

comment column and may be subtracted from the analyte value by the user. 
ST recommended sample collection/preservation technique not used 
ACC laboratory accident resulted in no obtainable value. 
FCN free cyanide was not analyzed due to low level of total cyanide. 
INT interference encountered during analysis resulted in no obtainable value. 
1ST Improper sample collection/preservation. Sample not suitable for analysis. 
NAV requested analysis not available. 
QNS quantity not sufficient to perform requested analysis 
STR settleable residue was not analyzed due to low suspended solids. 

Approved by: 

Bob Avery, Lab Director 



*SSl'. As MICHIGAN DEPT. OF NATURAL RESOURCES 
ENVIRONMENTAL LABORATORY 

ANALYSIS REQUEST SHEET 

fieacliii-C 

MATRIX = WATER 
SAFETY WARNING **** 

YESYNO-INFO ON BACK \ YE^l 

OmERff PRIORITY 
RECEIVED . DXTE 
AT LAB BY QIT TIME ./ t 

A^ 
_PN 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE \\Y v Cw FOR QUESTIONS . Vj <. R 6^ - « 

LOCATION COLLECTED 
SAMPLED ^ ^ ̂ Vyj V'? BY 

ACCEPT "HT" CODE 
YES / NO 

INDEX PCA 

SAMPLE REMARKS: 

SEND RESULTS AT ADDRESS 
TO ATTENTION OF \jg»0-S (if different 

than above 
PROJECT PH office) 

oo 

SAMPLE 
NUMBER 

FIELD ID OR DESCRIPTION SAMPLE C 
YY/MM/DD 

:OLLECTED 
HH:MM SAMPLE INFORMATION 

01 c^^jo-y f:/7 
02 lAuJ - IC 0th-\O 
03 j/oj ' A /O 
04 

05 
GENERAL CHEMISTRY 
DO Diss Oxygen 1 2 3 4 5 

GNNO,.o-Phos 
Residue SS 
Residue TDS 

BOD Tot 5 day 
BODCarbSday 

4 5 
4 5 
4 5 
4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

ORGANIC 
'yOLATILES 

POV (BTEX only) 1 2 3 4 5 
624/8260 1 2 3 4 5 

^624/8260 pluT^ 5 
(Llbtaiy Sfcafch) T23 4 5 

ON <5^1)^4 

INORGANIC 
MA ToolMetals 1 2 3 4 5 
MAD Diss-Field Filtered 1 2 3 4 5 
MD Diss-Lab Filtered 1 2 3 4 5 

PCB (only) m 4 5 

1 2 3 4 5 

GACOD 
roc 

2 3 4 5 
2 3 4 5 

5E NEUTRALS 
1 2 3 4 5 

tLib.SSreh) 1 2 3 4 5 

Detection Limit 
Cd Cr Cu Ni Pb Zn 
Fe Co Li Mn 
A1 Ba Be Mo V Ti 

(^•"M^TEN^ 

High Low 
1 2 3 4 5 
1 2 S4_5 
1 2 3 4 5 
1 2 3 4 5 
034 5 

CAs.Ba,Ld.Cr.Cu. Pb. Hg. Se, Ag. Zn) 

5 A NOi + NO,.^^ CO^'* ^ 
.-iV KIELN.Tot P 1 2 3' 4, 5 i)' 

1 2 3 4 5 
1 2 3 4 5 

GG Phenolics 1 2 3 4 5 
GP Phenolics(NPOES) 1 2 3 4 5 

1 2 3 M 5 
1 2 3 M 5 

SPECIAL REQUESTS 

fT2l)4 5 

fi 
FILE A! LABFORM *1 <! 1-^ 

.^OUA^ (OC 

Ca Mg Na K 1 2 3 4 5 
As-Arsenic 1 2 3 4 5 
Ap - Silver 1 2 3 4 5 

- Mercury ^ . (1 2 3\4 5 
Se - Selenium 1 2 3 4 5 
Sb - Antimony • 1 2 3 4 5 
T! - Thallium 1 2 3 4 5 

MN pH, Conductance 1 2 3 4 5 
CI, SOt Total Alk 1 2 3 4 5 
HCQi-COj 1 2 3 4 5 <0 

OG Oil & Grease 1 2 3 4 5 



SAMPLE HAZARD INFORMATION • 
FOR EMPLOYEE SAFETY ^ •. ^ 

* 
If you circled yes on ihe from side of this form indicating a safety warning, please ' ̂ 
complete the information below: 

I. Type of Samples: 
Environmental (surface, groundwater, soil, bottom sediment) 

' Waste Water 
Municipal Sludge 
Industrial Sludge 
Landilll Leachate 
Contaminated Soil 
Spill .Material 
Waste Drums ^ 
Other, Specify-: 

11. 'Which of the following reasons causes you to think these samples are potentially hazardous? 
V/ Site Use Histoiy-

Site Inspections 
Critical Materials Report(s) 
permit .Applications(s) 
Monthly Operating Reports 
Citizen Complaint, 
previous Analyses (results pending) 
Previous Analyses (log numbers if known): 

Inspenjori Crew Reaction: 

Other 

111. Indicate the type of potential hazard: 
y? Highly Acidic 

Highly Caustic 
Ignitable 
Toxic 
Bio-Hazard 

^ Reactive (generates HCN, H^S, etc.) 
Other 

V 

ARE VOLATILE TOXINS KNOWN OR LIKELY TO BE PRESENT IN CONCENTRATIONS OF CONCERN? 
^ V YES • - NO 

PLEASE SPECIFY IF KNOWN: ^ QC 

WHAT SPECIAL PRECAUTIONS WERE TAKEN DURING THE COLLECTION OF THESE SAMPLES? 
AV O"^e^\ Vgi ^ •• •' 



fOlCK^ 
^eacho-i. 

MATRIX = WATER 

MICHIGAN DEPT. OF NATURAL RESOURCES 
ENVIRONMENTAL LABORATORY 

ANALYSIS REQUEST SHEET 
SAFETY WARNING **»* 

\ YESy NO-INFO ON BACK 
RECEIVED , DXTE 

PRIORITY Jf- AT LAB BY /y/r TIME /_ _/ ojpER» 
Ah 
Ph 

SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE v C.W FOR QUESTIONS "R . 9 <s (^?u) - 9 5"^ - I 

LOCATION COLLECTED 
SAMPLED P - \'9^0 BY JUf'L^ulrr^ ZLl. 

DELI 
BY 

4 

ACCEPT "HT" CODE 
YES / NO 

INDEX PCA 

SAMPLE REMARKS: 

SEND RESULTS AT ADDRESS 
TO ATTENTION OF MgfOjS (if different 

than above 
office) PROJECT PH 

o_o_ 

SAMPLE 
NUMBER 

FIELD ID OR DESCRIPTION SAMPLE C 
YY/MM/DD 

:OLLECTED 
HH:MM SAMPLE INFORMATION 

01 r.n 
02 lA(kJ — ^ :ro eu-io 
03 KUJ - A m-id'-j /di3-z^ to 
04 

05 .; ... . 
GENERAL CHEMISTRY ORGANIC 
DOOissOxyeen 1 2 3 4 5 

GN NO,. o-Phos 1 2 3 4 5 
Residue SS 1 2 3 4 5 
Residue TOS 1 2 3 4 5 

1 2 3 4 5 
BOD Tot 5 day 1 2 3 4 5 
BODCaibSday 1 2 3 4 5 

1 2 3 4 5 

VOLATILES 
POV (BTEXonly) 1 2 3 4 5 

624/8260 1 2 3 4 5 

INORGANIC 
IWA Tot^ MetaU 1 2 3 4 J 
MAD Di^Field Filleted 1 2 3 4 i 
MD Diss-Lab Filtered 1 2 3 4 i 

524/8260 plus^ 5 
h) VrT 4 5 

:PCB 
ON <;;608/612(Sc3)j | I 2 | 4 5 

PtiB (only) 1 2 3 4 5 

Detection Limit 
Cd Cr Cu Ml Pb Zn 
Fe Co. U Mh 
A1 Ba Be Mo V Ti 
B 

"MICHTEN -
nr-V 1 2 3 4 5 

:;V3 

GACOD. 
TOO 
NO, + NO,.^ 
KJELN.ToiP 

2 3 4 5 
2 3 4 5 

3)4 5 
2 3' 4. 5 
2 3 4 5 

NEUTRALS 
1 2 3 4 5 

i) 1 2 3 4 5 

High Low 
1 2 3 4 ! 
1 2 3..4^! 
1 2 3 4 ! 
1 2 3 4 ! 

034: 
(As.Ba.Cd.Cr.Cu. Pb. Hg. Se. Ag. Zn) 

OA 
!OLS 

1 2 3 4 5 

GG Phenolics 1 2 3 4 5 
GP Phenolics(NPDES) 1 2 3 4 5 

SPECTAL REQUESTS 

Ca Mg Na K 
As-Arsenic 
A|r-Silver 

Mercury ^ 
Se-Selenium 
Sb - Antimony J 
TI-Thallium 

1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 

(TT3\4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

GP Total CN' 
FreeCN 

1 2 3 
1 2 3 

MN pH. Conductance 1 2 3 4 5 
CI, SO4. Total Alk 1 2 3 4 5 
Hpa-CO, 1 2 3 4 5 

(g) (2])< 5 

1:11 P A- I ARPrtPM VI C 
j-p- i? Kus[k. 1 ̂  

GG Oil £ Grease 1 2 3 4 5 



SAMPLE HAZARD INFORMATION f I 

FOR EMPLOYEE SAFETY ^ • . 

If you circled yes on the front side of this form indicating a safety warning, please 
complete the information beloNv; 

1. Type of Samples: 
Environmental (surface, groundwater, soil, bottom sediment) 

' Waste Water 
Municipal Sludge 
Industrial Sludge 

^ Landilll Leachate 
Contaminated Soil 
Spill Material 
Waste Drums 
Other, Specify-

II. "Which of the following reasons causes you to think these samples are potentially hazardous? 
\/ Site Use History 
^ Site Insprections 

Critical Materials Report(s) 
Permit .Applications(s) 
Monthly Operating Reports 
Citizen Complaint, 
Previous Analyses (results pending) 
Previous Analyses (log numbers if known): 

Iitspeaion Crew Reaction: 

Other 

Ml. Indicate the type of potential hazard: 
yi Highly Acidic 

Highly Caustic 
Ignitable 

_Toxic 
: Bio-Hazard 
"yC Reactive (generates HCN, HjS, etc.) 

Other 
> ^ 

ARE VOLATILE TOXINS KNOWN OR LIKELY TO BE PRESENT IN CONCENTRATIONS OF CONCERN? 
_)<JYES i NO f ^ ^ 

PLEASE SPECIFY IF KNOWN: o ^ AivvwVN/xtav\t Qy 

WHAT SPECIAL PRECAUTIONS WERE TAKEN DURING THE COLLECTION OF THESE SAMPLES? 
A. V O'S ex \ o \t <g. ' 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

P.O. Box 30270 
Lansing, MI 48909 

Report To: Environmental Response Div. 
38980 7 Mile Road 
Livonia, MI 48152 

Attn: BETHVENS 
Total: $8,690.04 

Lab Work Order # 9906150 
Work Site ID: BASF - RIVERVIEW 
Matrix: Water 
Received: 6/21/1999 Reported: 8/11/1999 
Client: ER_SE Number of Samples: 12 

TEST 
UNITS 

MW-D MW-E MW-H MW-J 

Ammonia 
mgN/L 

29. ST 26. ST 3.9 ST 20. ST 

Arsenic by Furnace 
ug/L 

INT INT INT INT 

Arsenic in Water 
ug/L 

14290 DL II250DL 219 79 

Barium in Water 
UgA. 

17 42 95 150 

Cadmium by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM 12 DM 

Cadmium in Water 
ug/L 

K20 K20 K20 K20 

Chromium by Furnace 
ug/L 

INT INT INT INT 

Chromium in Water 
ug/L 

120 260 280 130 

Copper by Furnace 
ug/L 

4.6 INT INT INT 

Copper in Water 
ug/L 

K20 27 30 37 

Cyanide 
mg/L 

8.4 HT 7.1 HT 2.5 HT .51 HT 

Hex Chromium in Water 
ug/L 

INT INT INT INT 

Lead by Furnace 
ug/L 

K 10 DM INT 24 DM INT 

Lead in Water 
ug/L 

K50 80 K50 55 

Mercury in Water 
ug/L 

INT INT 1.6 DM INT 

Nitrate + Nitrite 
ERD S.E. MIG H. 

o
 

^
 

1 

0.5 ST K 0.2 ST K0.2 ST 

Oil & Grease-Water 
mg/L 

24 17 K20 67 

AU0 I 2 1999 
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TEST 
UNITS 

MW-D MW-E MW-H MW-J 

Selenium in Water 
ug/L 

4.9 5.5 12 DM 4.3 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM K 5.0 DM 

Sulfide in Water 
mg/L 

12. PI 7.9 PI K 0.4 PI 8.5 PI 

Zinc in Water 
ug/L 

K50 88 K50 140 

TEST 
UNITS 

MW-I MW-L MW-K MW-A 

Ammonia 
mg N/L 

6.2 ST .16 49. ST 9.0 ST 

Arsenic by Furnace 
ug/L 

INT 64 DM INT 65 DM 

Arsenic in Water 
ug/L 

1206 DL 172 

Barium in Water 
ug/L 

46 15 130 13 

Cadmium by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM K 5.0 DM 

Cadmium in Water 
ug/L 

K20 K20 K20 K20 

Chromium by Furnace 
ug/L 

INT 8.6 INT INT 

Chromium in Water 
ug/L 

57 K20 690 82 

Copper by Furnace 
ug/L 

5.5 II 3.8 6.2 

Copper in Water 
ug/L 

K20 K20 K20 K20 

Cyanide 
mg/L 

.35 HT .21 23 HT 1.3 HT 

Hex Chromium in Water 
ug/L 

INT INT INT INT 

Lead by Furnace 22 DM II DM KIODM K 10 DM 

Lead in Water 
ug/L 

K50 K50 K50 K50 

Mercury in Water 
ug/L 

1.4 1.3 18 DM 32 

Workorder 9906150, Page 2 of 59 
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I t tp 

TEST 
UNITS 

MW-1 MW-L MW-K MW-A 

Nitrate + Nitrite 
mgN/L 

K 0.5 ST K.Ol K2. ST K 0.2 ST 

Oil & Grease-Water - Low Level 
mg/L 

16 25 13 13 

Selenium in Water 
ug/L 

K 5.0 DM Kl.O 6.3 DM K5.0 DM 

Silver by Furnace 
ug/L 

K 5.0 DM K5.0 DM K 5.0 DM K 5.0 DM 

Sulfide in Water 
mg/L 

2.4 PI .05 PI 7.9 PI 15. PI 

Zinc in Water 
ug/L 

K50 290 65 K50 

TEST 
UNITS 

MW-B MW-C MW-G MW-F 

Ammonia 
mgN/L 

16. ST 12. ST 24. ST 

Arsenic by Furnace 
ug/L 

INT INT 16 DM 34 DM 

Arsenic in Water 
ug/L 

680 DL 587 DL 

Barium in Water 
ug/L 

57 45 44 110 

Cadmium by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM 5.5 DM 

Cadmium in Water 
ug/L 

K20 K20 K20 K20 

Chromium by Furnace 
ug/L 

INT INT 10.8 INT 

Chromium in Water 
ug/L 

200 180 K20 230 

Copper by Furnace 
ug/L 

8.9 INT 4.8 3.4 

Copper in Water 
ug/L 

K20 78 K20 K20 

Cyanide 
mg/L ^ 

3.3 HT 2.5 HT .15 ST .18 

Hex Chromium in Water 
ug/L 

INT INT INT^ 

Lead by Furnace 
ug/L 

KIODM INT KIODM KIODM 

Workorder 9906150, Page 3 of 59 
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TEST 
UNITS 

MW-B MW-C MW-G MW-F 

Lead in Water 
ug/L 

K50 75 K50 K50 

Mercury in Water 
ug/L 

INT 20 HT, DM K.2HT .8 HT 

Nitrate + Nitrite 
mg N/L 

K0.5 ST KO.l ST K0.5 ST 

Oil & Grease-Water - Low Level 
mg/L 

97 67 21 

Selenium in Water 
ug/L 

6.0 DM K5.0 DM 2.4 2.0 

Silver by Furnace 
ug/L 

K 5.0 DM K 5.0 DM K 5.0 DM K 5.0 DM 

Sulfide in Water 
mg/L 

50. PI 19. PI .05 PI 

Zinc in Water 
ug/L 

53 K50 K50 K50 

This is an original report: Date: 

Workorder 9906150, Page 4 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-01 OA 

Date Collected: 6/18/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ TestName: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 jPhenol 430 100 10 
95-57-8 |2-Chlorophenol ND 100 10 
95-48-7 o-Cresol 230 100 10 
108394,106445 m & p-Cresol 510 210 10 
89-75-5 2-Nitrophenol ND 100 10 
105-67-9 2,4-Dimethylphenol 190 100 10 
120-83-2 2,4-Dichlorophenol ND 100 10 
59-50-7 4-Chloro-3-mediylphenol ND 100 10 
88-06-2 2,4,6-Trichlorophenol ND 100 10 
95-95-4 2,4,5-Trichlorophenol ND 100 10 
51-28-5 2,4-Dinitrophenol ND 520 10 
100-02-7 4-Nitrophenol ND 520 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 520 10 
87-86-5 Pentachlorophenol 180 T 520 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9906150, Page 5 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#; 9906150-010N 

Date Collected: 6/18/1999 Test Code: SC3 
Date Extracted: 6/25/1999 by 4277, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/23/1999 by BronsonJ Sample ID: MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.020 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.020 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.020 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.020 1.0 
87-68-3 Hexachlorobutadiene ND 0.020 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.020 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.020 1.0 
91-58-7 2-Chloronaphthalene ND 0.20 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.020 1.0 
608-93-5 Pentachlorobenzene ND 0.020 1.0 
319-84-6 a-BHC ND 0.020 1.0 
118-74-1 Hexachlorobenzene ND 0.020 1.0 
319-85-7 b-BHC ND 0.020 1.0 
58-89-9 g-BHC (lindane) ND 0.020 1.0 
82-68-8 Pentachloronitrobenzene ND 0.020 1.0 
319-86-8 d-BHC ND 0.020 1.0 
76-44-8 Heptachlor ND 0.020 1.0 
309-00-2 Aldrin ND K 0.060 3.0 
1024-57-3 Heptachlor epoxide ND 0.020 1.0 
5103-74-2 g-Chlordane ND 0.020 1.0 
959-98-8 Endosulfan I ND 0:020 1.0 
5103-71-9 a-Chlordane ND 0.020 1.0 
72-55-9 4,4'-DDE ND 0.020 1:0 
72-20-8 En'drin ND 0.020 1.0 
60-57-1 Dieldrin ND 0.020 1.0 
72-54-8 4,4'-DDD ND 0.050 1.0 
50-29-3 4,4'-DDT ND 0.020 1.0 

, 87-82-1 Hexabromobenzene ND 0.020 1.0 
72-43-5 Methoxychlor ND 0.050 1.0 
2385-85-5 Mirex ND 0.020 1.0 
53469-21-9 Aroclorl242CPCB) ND 0.20 1.0 
11097-69-1 Aroclor 1254 (PCB) 1.30 J 0.20 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.20 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.20 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.20 l.Q 
11141-16-5 •Aroclor 1232 (PCB) ND 0.20 1:0 

Workorder 9906150, Page 6 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.20 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.20 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.20 1.0 
59080-40-9 BP-6 (PBB) ND 0.050 1.0 
8001-35-2 *Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH all - low sutTogate recoveiy 
J=AR 1254 std slightly high 

Workorder 9906150, Page 7 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-01 POX 

Date Gollected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-D 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 50 10 
74-87-3 Chloromethane ND 50 10 
75-01-4 Vinyl chloride 74 50 10 
74-83-9 Bromomethane ND 50 10 
75-00-3 Chloroethane ND 50 10 
75-69-4 Trichlorofluoromethane ND 50 10 
67-64-1 2-Propanone (Acetone) 1000 J 250 10 
60-29-7 Diethyl ether ND 100 10 
75-35-4 1,1 -Dichloroethene ND L 10 
74-88-4 Methyl iodide ND 10 10 
107-13-1 Acrylonitrile ND 50 10 
75-09-2 Methylene chloride 400 50 10 
75-15-0 Carbon disulfide ND 50 10 
156-60-5 trans-1,2-Dichloroethene ND 10 10 
1634-04-4 Metfayltertbutylether (MTBE) ND 50 10 
75-34-3 1,1-Dichloroethane ND 10 10 
78-93-3 2-Butanone (MEK) 47 T 50 10 
156-59-2 cis-1,2-Dichloroediene ND • 10 10 
67-66-3 Chloroform ND 10 10 
74-97-5 Bromochloromethane ND 10 10 
71-55-6 1,1,1 -Trichloroetfaane ND 10 10 
107-06-2 1,2-Dichloroethane 110 10 10 
71-43-2 Benzene 37 10 10 
56-23-5 Carbon tetrachloride ND 10 10 
78-87-5 1,2-Dichloropropane 16 10 10 
79-01-6 Trichloroethene ND 10 10 
74-95-3 Dibromomethane ND 10 10 
75-27-4 Bromodichlorometfaane ND 10 10 
591-78-6 2-Hexanone ND 50 10 
10061-01-5 cis-1,3-Dichloropropene ND 10 10 
10061-02-6 trans-1,3-Dichl9ropropene •ND 10 10 
108-88-3 Toluene MO 10 10 
79-00-5 1,1,2-Trichloroethane ND 10 10 
108-10-1 4-Methyl-2-pentanone (MIBK) 290 50 10 
124-48-1 Dibromochloromethane ND 10 10 
106-93-4 1,2-Dibromoethane ND 10 10 

Workorder 9906150, Page 8 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 
FACIOR 

127-18-4 Tetrachloroethene ND 10 10 
630-20-6 1,1,1,2-Tetrachloroethane ND 10 10 
108-90-7 Chlorobenzene ND 10 10 
100-41-4 Ethylbenzene ND 10 10 
108383,106423 m & p Xylene 25 20 10 
75-25-2 Bromoform ND 10 10 
100-42-5 Styrene ND 10 10 
95-47-6 o-Xylene 16 10 10 
79-34-5 1,1,2,2-T etrachloroethane ND 10 10 
96-18-4 1,2,3-Trichloropropane ND 10 10 
110-57-6 trans-l,4-Dichloro-2 butene ND 10 10 
98-82-8 Isopropylbenzene ND 10 10 
103-65-1 n-Propylbenzene ND 10 10 
108-67-8 1,3,5-Trimethylbenzene ND 10 10 
95-63-6 1,2,4-Trimethylbenzene 10 10 10 
541-73-1 1,3-Dichlorobenzene ND 10 10 
106-46-7 1,4-Dicblorobenzene ND 10 10 
95-50-1 1,2-Dichlorobenzene 15 10 10 
67-72-1 Hexachloroethane ND 10 10 
96-12-8 1,2-Dibromo-3-chloropropane ND 50 10 
120-82-1 1,2,4-Trichlorobenzene ND 50 10 
91-20-3 Naphthalene 350 50 10 
91-57-6 2-Methylnaphthalene 46 T 50 10 

J code all results from bromochlorometbane to trans-1,3-dichloropropene. 

ND = not detected at the specified detection limit 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. • 
Reference method is 8260/624. 

Workorder 9906150, Page 9 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order 9906150-020A 

Date Collected: 6/18/1999 Test Code: SC8 
Date Extracted: 6/24/1999 by 4276, M J Test Name: Scan 8-Water 
Date Analyzed: 6/28/1999 by KL Sample ID; MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol 290 110 10 
95-57-8 2-Chlorophenol ND 110 10 
95-48-7 o-Cresol 140 110 10 
108394,106445 m & p-Cresol 320 210 10 
89-75-5 2-Nitrophenol ND 110 10 
105-67-9 2,4-Dimethylphenol 98 T 110 10 
120-83-2 2,4-Dichlorophenol ND 110 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
88-06-2 2,4,6-Trichlorophenol ND 110 10 
95-95-4 2,4,5-Trichlorophenol ND 110 10 
51-28-5 2,4-Dinitrophenol ND 530 10 
100-02-7 4-NitrophenoI ND 530 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 530 10 
87-86-5 Pentachlorophenol ND 530 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at die specified detection limit 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9906150, Page 10 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906150-020N 

Date Collected: 6/18/1999 Test Code: SC3 
Date Extracted: 6/25/1999 by 4277, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/23/1999 by BronsonJ Sample ID: MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.021 1.0 
108-70-3 1,3,5-TrichIorobenzene ND 0.021 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.021 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1.0 
95-94-3 1,2,4,5-TetrachIorobenzene ND 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.021 1.0 
91-58-7 2-Chloronaphthalene ND 0.21 1.0 
634-66-2 1,2,3,4-TetrachlOrobenzene ND 0.021 1.0 
608-93-5 Pentachlorobenzene ND 0.021 .1.0 
319-84-6 a-BHC ND 0:021 1.0 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 b-BHC ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 ^Idrin ND K 0.082 4.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0.021 1.0 
5103-71-9 a-Chlordane • ND ' 0.021 1.0 
72-55-9 4,4'-DDE ND 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND 0.051 1.0 
50-29-3 4,4'-DDT ND 0.021 1.0 
87-82-1 Hexabroinobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.051 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) 3.70 J 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.21 1.0 

Workorder9906150, Page II of59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.21 1.0 
59080-40-9 ;BP-6 (PBB) ND 0;051 1.0 
8001-35-2 *Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

J=AR 1254 std slightly high 

Workorder 9906150, Page 12 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-02POX 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-E 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 25 5 
74-87-3 Chloromethane ND 25 5 
75-01-4 Vinyl chloride 17 T 25 5 
74-83-9 Bromomethane ND 25 5 
75-00-3 Chloroethane ND 25 5 
75-69-4 Trichiorofluoromethane ND 25 5 
67-64-1 2-Propanone (Acetone) 690 J 120 5 
60-29-7 Diethyl ether ND 50 5 
75-35-4 1,1-DichIoroethene ND 5 5 
74-88-4 Methyl iodide ND 5 5 
107-13-1 Acrylonitrile ND 25 5 
75-09-2 Methylene chloride 100 25 5 
75-15-0 Carbon disulfide ND 25 5 
156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) 44 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1-Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane 40 5 5 
71-43-2 Benzene 16 5 5 
56-23-5 Carbon tetrachloride ND ' 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-DichIoropropene ND 5 5 
108-88-3 Toluene 23 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 130 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 

Workorder 9906150, Page 13 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene 12 5 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 5 5 
108-90-7 Chlorobenzene ND 5 5 
100-41-4 Ethylbenzene ND 5 5 
108383,106423 m & p Xylene 13 10 5 
75-25-2 Bromoform ND 5 5 
100-42-5 Styrene ND 5 5 
95-47-6 o-Xylene 8.2 5 5 
79-34-5 1,1,2,2-Tetrachloroethane ND 5 5 
96-18-4 1,2,3-Trichloropropane ND 5 5 
110-57-6 trans-l,4-Dichloro-2 butene ND 5 5 
98-82-8 Isopropylbenzene ND 5 5 
103-65-1 n-Propylbenzene ND 5 5 
108-67-8 1,3,5-Trimethylbenzene 5.2 5 5 
95-63-6 1,2,4-T rimethylbenzene 15 5 5 
541-73-1 1,3rDichlorobenzene ND 5 5 
106-46-7 1,4-Dichlorobenzene ND 5 5 
95-50-1 1,2-Dichlorobenzene ND 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 

; 120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphdialene 110 25 5 
91-57-6 2-Methylnaphthalene 25 J 25 5 

J code all results from bromochloromethane to trans-1,3-dichloropropene. 

ND == not detected at the specified detection limit 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 

Workorder 9906150, Page 14 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-030A 

Date Collected: 6/18/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, M J Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-H 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 10 1 
95-57-8 j2-Chlorophenol ND 10 1 
95-48-7 o-Cresol ND 10 
108394,106445 m & p-Cresol ND 20 1 
89-75-5 2-Nitrophenol ND 10 1 
105-67-9 2,4-DimethylphenoI ND 10 1 
120-83-2 2,4-Dichlorophenol ND 10 1 
59-50-7 4-Chloro-3-methylphenol ND 10 1 
88-06-2 2,4,6-Trichlorophenol ND 10 1 
95-95-4 2,4,5-Trichlorophenol ND 10 1 
51-28-5 2,4-Dinitrophenol ND 50 1 
100-02-7 4-Nitrophenol ND 50 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 50 1 
87-86-5 Pentachlorophenol ND 50 1 

J CODE ALL RESULTS. 

NO = not detected at the specified detection limit. 
MM = not measured. 
Reference method is 8270/625. 

Workorder 9906150, Page 15 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order 9906150-030N 

Date Collected; 6/18/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3-Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-H 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.020 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.020 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.020 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.020 1.0 
87-68-3 Hexachlorobutadiene ND 0.020 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0:020 1.0 
77^7-4 Hexachlorocyclopentadiene ND 0.020 1.0 
91-58-7 2-Chloronaphthalene ND 0.20 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.020 1.0 
608-93-5 Pentachlorobenzene ND 0.020 1.0 
319-84-6 a-BHC ND 0.020 1.0 
118-74-1 Hexachlorobenzene ND 0.020 1.0 
319-85-7 b-BHC ND 0.020 1.0 
58-89-9 g-BHC (lindane) ND 0.020 1.0 
82-68-8 Pentachloronitrobenzene ND 0.020 1.0 
319-86-8 d-BHC ND 0.020 1.0 
76-44-8 Heptachlor ND 0.020 1.0 
309-00-2 Aldrin ND 0.020 1.0 
1024-57-3 Heptachlor epoxide ND 0.020 1.0 
5103-74-2 g-Chlordane ND 0.020 1.0 
959-98-8 Endosulfan 1 ND 0.020 1.0 
5103-71-9 a-Chlordane ND 0.020 1.0 
72-55-9 4,4'-DDE ND 0.020 1.0 
72-20-8 Endrin ND 0.020 1.0 
60-57-1 Dieldrin ND 0.020 1.0 
72-54-8 4,4'-DDD ND 0.050 1.0 
50-29-3 4,4'-DDT ND 0.020 1.0 
87-82-1 Hexabromobenzene ND 0.020 1.0 
72-43-5 Methoxychlor ND 0.050 1.0 
2385-85-5 Mirex ND 0.020 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.20 1.0 
11097-69-1 Aroclor 1254 (PCB) ND • 0.20 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.20 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.20 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.20 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.20 1.0 

Workorder 9906150, Page 16 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.20 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.20 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.20 1.0 
59080-40-9 iBP-6 (PBB) ND 0.050 1.0 
8001-35-2 j*Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH all - low surrogate recovery 

Workorder 9906150, Page 17 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906150-03POX 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-H 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 1 
74-87-3 Chioromethane ND « C 1 
75-01-4 Vinyl chloride ND 1 
74-83-9 Bromomethane ND 
75-00-3 Chloroethane ND 1 
75-69-4 Trichlorofluoromethane ND 1 
67-64-1 2-Propanone (Acetone) ND 25 1 
60-29-7 Diethyl ether ND 10 1 
75-35-4 1,1-Dichloroethene ND 1 
74-88-4 Methyl iodide ND 1 
107-13-1 Acrylonitrile * ND 1 
75-09-2 Methylene chloride ND 1 
75-15-0 Carbon disulfide ND 
156-60-5 trans-1,2-Dichloroethene ND 
1634-04-4 Metiiyltertbutylether (MTBE) ND 
75-34-3 1, l-Dichloroethane ND 1 
78-93-3 2-Butanone (MEK) ND 1 
156-59-2 cis-1,2-DichIoroethene ND 
67-66-3 Chloroform ND 
74-97-5 Bromochloromethane ND 1 
71-55-6 1,1,1-Trichloroeihane ND 1 
107-06-2 1,2-Dichloroethane ND 1 
71-43-2 Benzene 1.7 1 
56-23-5 Carbon tetrachloride ND 1 

; 78-87-5 1,2-Dichloropropane ND 1 
1 79-01-6 Trichloroethene ND 1 
74-95-3 Dibromomethane ND 1 
75-27-4 Bromodichloromelhane ND 1 
591-78-6 2-Hexanone ND 1 
10061-01-5 cis-1,3-Dichloropropene ND 
10061-02-6 trans- T,3-DichJ[oropropene ND . 1 

108-88-3 Toluene ND 1 
79-00-5 1,1,2-Trichloroethane ND 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
124-48-1 Dibromochloromethane ND 1 
106-93-4 1,2-Dibromoethane ND 1 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

— — 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECnON 

LIMll 

1 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 1 1 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 1 
108-90-7 Chlorobenzene ND 1 1 
100-41-4 Ethylhenzene ND 1 1 
108383,106423 m & p Xylene ND 1 
75-25-2 Bromoform ND 1 1 
100-42-5 Styrene ND 1 
95-47-6 o-Xylene ND 1 
79-34-5 1,1,2,2-Tetrachloroethane ND 1 1 
96-18-4 1,2,3-Trichloropropane ND 1 1 
110-57-6 trans-l,4-Dichloro-2 butene ND 1 1 
98-82-8 Isopropylbenzene ND 1 1 
103-65-1 n-Propylbenzene ND 1 1 
108-67-8 1,3,5-Trimethylbenzene ND 1 
95-63-6 1,2,4-Trimethylbenzene ND 1 1 
541-73-1 1,3-Dichlorobenzene ND 1 
106-46-7 1,4-Dichlorobenzene ND 1 
95-50-1 1,2-Dichlorobenzene ND 1 
67-72-1 Hexachloroethane ND 1 1 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 1 
120-82-1 1,2,4-Trichlorobenzene ND 5 1 
91-20-3 Nq)hthalene ND 5 1 
91-57-6 2-Methylnaphthalene ND 5 1 

UN-ID PEAKS. 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANAL YTICAL REPORT 

Work Order #: 9906150-040A 

Date Collected; 6/18/1999 Test Code; SC8 
Date Extracted; 6/21/1999 by 4273, MJ Test Name; Scan 8 - Water 
Date Analyzed; 6/29/1999 by KL Sample ID; MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 100 10 
95-57-8 2-Chlorophenol ND 100 10 
95-48-7 o-Cresol ND 100 10 
108394,106445 m & p-Cresol 180 T 210 10 
89-75-5 2-Nitrophenol ND 100 10 
105-67-9 2,4-Dimethylphenol 53 T 100 10 
120-83-2 2,4-Dichlorophenol "ND 100 10 
59-50-7 4-Chloro-3-methylphenol ND 100 10 
88-06-2 2,4,6-Trichlorophenol ND 100 10 
95-95-4 2,4,5-Trichlorophenol ND 100 10 
51-28-5 2,4-Dinitrophenol ND 520 10 
100-02-7 4-Nitrophenol ND 520 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 520 10 
87-86-5 Pentachlorophenol ND 520 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9906150-040N 

Date Collected: 6/18/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.021 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.021 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.021 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1.0 
95-94-3 1,2,4,5-TetrachIorobenzene ND 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.021 1.0 
91-58-7 2-Chloronaphthalene ND 0.21 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.021 1.0 
608-93-5 Pentachlorobenzene ND 0.021 1.0 
319-84-6 a-BHC ND 0.021 1.0 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 b-BHC ND 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosul&n I ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE ND 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND 0.051 1.0 
50-29-3 4,4'-DDT ND 0.021 1.0 
87-82-1 Hexabromobenzene ND 0.021 1.0 
72-43-5 Methoxychlor ND 0.051 1.0 
2385-85-5 Mirex ND 0.021 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.21 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.21 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.21 1.0 
59080-40-9 BP-6 (PBB) ND 0.051 1.0 
8001-35-2 *Toxaphene ND 0.10 1.0 

MD = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH all - low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-04POX 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/22/1999 by KL Sample ID: MW-J 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 120 25 
74-87-3 Chloromethane ND 120 25 
75-01-4 Vinyl chloride ND 120 25 
74-83-9 Bromomethane ND 120 25 
75-00-3 Chloroethane ND 120 25 
75-69-4 Trichlorofluoromethane ND 120 25 
67-64-1 2-Propanone (Acetone) 1800 J 620 25 
60-29-7 Diethyl ether ND 250 25 
75-35-4 1,1-Dichloroethene ND 25 25 
74-88-4 Methyl iodide ND 25 25 
107-13-1 Acrylonitrile ND 120 25 
75-09-2 Methylene chloride ND 120 25 
75-15-0 Carbon disulfide ND 120 25 
156-60-5 trans-1,2-Dichloroethene ND 25 25 
1634-04-4 Methyltertbutylether (MTBE) ND 120 25 
75-34-3 1,1-Dichloroetfaane ND 25 25 
78-93-3 2-Butanone (MEK) ND 120 25 
156-59-2 cis- 1.2-Dichloroethene ND 25 25 
67-66-3 Chloroform ND 25 25 
74-97-5 Bromochloromediane ND 25 25 
71-55-6 1,1,1 -Trichloroediane ND 25 25 
107-06-2 1,2-Dichloroethane ND 25 25 
71-43-2 Benzene ND 25 25 
56-23-5 Carbon tetrachloride ND 25 25 
78-87-5 1,2-Dichloropropane ND 25 25 
79-01-6 Trichloroethene ND 25 25 
74-95-3 Dibromomethane ND 25 25 
75-27-4 Bromodichloromethane ND 25 25 
591-78-6 2-Hexanone ND 120 25 
10061-01-5 cis-1,3-Dichloropropene ND 25 25 
10061-02-6 trans-1,3-Dichloropropene ND ' 25 25 
108-88-3 Toluene ND 25 25 
79-00-5 1,1,2-Trichloroethane ND 25 25 
108-10-1 4-Methyl-2-pentanone (MlBK) ND 120 25 
124-48-1 Dibromochloromethane ND 25 25 
106-93-4 |l,2-Dibromoethane ND 25 25 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 25 25 
630-20-6 1,1,1,2-Tetrachloroethane ND 25 25 
108-90-7 Chlorobenzene ND 25 25 
100-41-4 Ethylbenzene ND 25 25 
108383,106423 m & p Xylene ND 50 25 
75-25-2 Bromoform ND 25 25 
100-42-5 Styrene ND 25 25 
95-47-6 jo-Xylene ND 25 25 
79-34-5 1,1,2,2-Tetrachloroethane ND 25 25 
96-18-4 1,2,3-Trichloropropane ND 25 25 
110-57-6 trans-l,4-Dichloro-2 butene ND 25 25 
98-82-8 Isopropylbenzene ND 25 25 
103-65-1 n-Propylbenzene ND 25 25 
108-67-8 1,3,5-Trimethylbenzene ND 25 25 
95-63-6 1,2,4-Trimethylbenzene ND 25 25 
541-73-1 1,3-Dichlorobenzene ND 25 25 
106-46-7 1,4-Dichlorobenzene ND 25 25 
95-50-1 1,2-Dichlorobenzene ND 25 25 
67-72-1 Hexachloroethane ND 25 25 
96-12-8 1,2-Dibromo-3-chlorppropane ND 120 25 
120-82-1 1,2,4-Trichlorobenzene ND 120 25 
91-20-3 Naphthalene 240 120 25 
91-57-6 2-Methylnaphthalene ND 120 25 

J code all results from bromochloromethane to trans-1,3-dichloropropene. 

ND = not detected at the specified detection limit 
NM = not measiu-ed. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-050A 

Date Collected; 6/17/1999 Test Code; SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name; Scan 8 - Water 
Date Analyzed; 6/29/1999 by KL Sample ID; MW-I 

RESULTS REPORTED 
CAS# COMPOUND ug/L REMARK DETECTION DILUTION 

LIMIT FACTOR 
108-95-2 Phenol ND 13 1 
95-57-8 2-Chlorophenol ND 13 1 
95-48-7 o-Cresol ND ^ 13 1 
108394,106445 m & p-Cresol 19 T 25 
89-75-5 2-Nitrophenol ND 13 1 
105-67-9 2,4-Dimethylphenol 14 13 1 
120-83-2 2,4-Dichlorophenol ND 13 1 
59-50-7 4-Chloro-3-methylphenol ND 13 1 
88-06-2 2,4,6-Trichlorophenol 9.5 T 13 1 
95-95-4 2,4,5-Trichlorophenol ND 13 
51-28-5 2,4-Dinitrophenol ND 63 • 1 
100-02-7 4-Nitrophenol ND 63 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 63 
87-86-5 Pentachlorophenol 12 T 63 1 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit 
NM = not measiffed. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Woric Order #: 9906150-050N 

Date Collected: 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3-Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-I 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.023 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.023 1.0 
120-82-1 1,2,4-Trichlorobenzene ND K 0.051 22 
87-61-6 1,2,3-Trichlorobenzene ND 0.023 1.0 
87-68-3 Hexachlorobutadiene ND 0.023 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.023 1.0 
77-47-4 Hexachlorocyclopentadiene ND 0.023 1.0 
91-58-7 2-Chloronaphthalene ND 0.23 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.023 1.0 
608-93-5 Pentachlorobenzene ND 0.023 1.0 
319-84-6 a-BHC ND 0.023 1.0 
118-74-1 Hexachlorobenzene ND 0.023 1.0 
319-85-7 b-BHC ND 0.023 1.0 
58-89-9 g-BHC (lindane) ND 0.023 1.0 
82-68-8 Pentachloronitrobenzene ND 0.023 1.0 
319-86-8 d-BHC ND 0.023 1.0 
76-44-8 Heptachlor ND 0.023 1.0 
309-00-2 Aldrin ND 0.023 1.0 
1024-57-3 Heptachlor epoxide ND 0.023 1.0 
5103-74-2 g-Chlordane ND 0i023 1.0 
959-98-8 Endosulfan I ND K 0.051 22 
5103-71-9 a-Chlordane ND 0.023 1.0 
72-55-9 4,4'-DDE ND 0.023 1.0 
72-20-8 Endrin^ ND 0.023 1.0 
60-57-1 Dieldrin ND 0.023 1.0 
72-54-8 4,4'-DDD ND 0.058 1.0 
50-29-3 4,4'-DDT ND 0.023 1.0 
87-82-1 Hexabromobenzene ND 0.023 1.0 
72-43-5 Methoxychlor ND 0:058 1.0 
2385-85-5 Mirex ND 0.023 1.0 
53469-21-9 Aroclorl242(PCB) 0.500 0.23 1.0 
11097-69-1 Aroclor 1254 (PCB) 0.470 0.23 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 023 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 023 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.23 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.23 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.23 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.23 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.23 1.0 
59080-40-9 BP-6 (PBB) ND 0.058 1.0 
8001-35-2 •Toxaphene ND 0.12 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH Alpha-BHC to end - low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-05POX 

Date Collected: 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/22/1999 by KL Sample ID: MW-1 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 120 25 
74-87-3 Chloromethane ND 120 25 
75-01-4 Vinyl chloride ND 120 25 
74-83-9 Bromomethane ND 120 25 
75-00-3 Chloroethane ND 120 25 
75-69-4 Trichlorofluoromethane ND 120 25 
67-64-1 2-Propanone (Acetone) 2100 J 620 25 
60-29-7 Diethyl ether ND 250 25 
75-35-4 1,1-Dichloroethene ND 25 25 
74-88-4 Methyl iodide ND 25 25 
107-13-1 Aciylonitrile ND 120 25 
75-09-2 Methylene chloride ND 120 25 
75-15-0 Carbon disulfide ND 120 25 
156-60-5 trans-1,2-Dichloroethene ND 25 25 
1634-04-4 Methyltertbutyleflier (MTBE) ND 120 25 
75-34-3 1,1-DichIproethane ND 25 25 
78-93-3 2-Butanone (MEK) ND 120 25 
156-59-2 cis-1,2-Dichloroethene ND 25 L 
67-66-3 Chloroform ND 25 25 
74-97-5 BromochloromeOiane ND 25 25 
71-55-6 1,1,1-Trichloroethane ND 25 25 
107-06-2 1,2-Dichloroethane ND 25 25 
71-43-2 Benzene ND 25 25 
56-23-5 Carbon tetrachloride ND 25 25 
78-87-5 1,2-Dichlbropropane ND 25 25 
79-01-6 Trichloroethene ND 25 25 
74-95-3 Dibromomethane ND 25 25 
75-27-4 Bromodichloromethane ND 25 25 
591-78-6 2-Hexanone ND 120 25 
10061-01-5 cis-1,3-Dichloropropene ND 25 25 
10061-02-6 trans-1,3-Dichloropropene ND 25 25 
108-88-3 Toluene ND 25 • 25 
79-00-5 1,1,2-TrichIoroethane ND 25 25 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 120 25 
124-48-1 Dibromochloromethane ND 25 25 
106-93-4 1,2-Dibromoethane ND 25 25 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CASH COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 25 25 
630-20-6 1,1,1,2-Tetrachloroethane ND 25 25 
108-90-7 Chlorobenzene ND 25 25 
100-41-4 Ethylbenzene ND 25 25 
108383,106423 m & p Xylene ND 50 25 
75-25-2 Bromoform ND 25 25 
100-42-5 Styrene ND 25 25 
95-47-6 o-Xylene ND 25 25 
79-34-5 1,1,2,2-Tetrachloroethane ND 25 25 
96-18^ 1,2,3-Trichloropropane ND 25 25 
110-57-6 trans-l,4-Dichloro-2 butene ND 25 25 
98-82-8 Isopropylbenzene ND 25 25 
103-65-1 n-Propylbenzene ND 25 25 
108-67-8 1,3,5-Trimethylbenzene ND 25 25 
95-63-6 1,2,4-Trimefliylbenzene ND 25 25 
541-73-1 1,3-Dichlorobenzene ND 25 ::^25 
106-46-7 1,4-Dichlorobenzene ND 25 .25 
95-50-1 1,2-Dichlorobenzene ND 25 25 
67-72-1 Hexachloroethane ND 25 25 
96-12-8 1,2-Dibromo-3-chloropropane ND 120 25 
120-82-1 1,2,4-Trichlorobenzene ND 120 25 
91-20-3 Naphthalene ND 120 25 
91-57-6 2-Methylnaphdialene ND 120 25 

ND = not detected at the specified detection limit 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9906150-060A 

Date Collected; 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: M W-L 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 10 1 
95-57-8 2-Chlorophenol ND 10 1 
95-48-7 o-Cresol ND 10 1 
108394,106445 m & p-Cresol ND 21 
89-75-5 2-Nitrophenol ND 10 1 
105-67-9 2,4-Dimethylphenol ND 10 1 
120-83-2 2,4-DichIorophenol ND 10 1 
59-50-7 4-Chloro-3-methylphenol ND 10 1 
88-06-2 2,4,6-Trichlorophenol ND 10 
95-95-4 2,4,5-Trichlorophenol ND 10 1 
51-28-5 2,4-Dinitrophenol ND 52 1 
100-02-7 4-Nitrophenol ND 52 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 52 1 
87-86-5 Pentachlorophenol ND 52 1 

J CODE ALL RESULTS. 

fJD = not detected at the specified detection limit 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Work Order #: 9906150-060N 

Date Collected: 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name; Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-L 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.026 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.026 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.026 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.026 1.0 
87-68-3 Hexachlorobutadiene ND 0.026 1.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.026 1.0 
77-47-4 Hexachlorocyclopentadiene ND LH 0.026 1.0 
91-58-7 2-Chloronaphtfaalene ND 0.26 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.026 1.0 
608-93-5 Pentachlorobenzene ND 0.026 1.0 
319-84-6 a-BHC ND 0.026 1.0 
118-74-1 Hexachlorobenzene ND 0.026 1.0 
319-85-7 b-BHC ND 0.026 1.0 
58-89-9 g-BHC (lindane) ND 0.026 1.0 
82-68-8 Pentachloronitrobenzene ND 0.026 1.0 
319-86-8 d-BHC ND LH 0.026 1.0 
76-44-8 Heptachlor ND 0.026 1.0 
309-00-2 Aldrin ND 0.026 1.0 
1024-57-3 Heptachlor epoxide ND 0.026 1.0 
5103-74-2 g-Chlordane ND 0.026 1.0 
959-98-8 Endosulfan I ND 0.026 1.0 
5103-71-9 a-Chlordane ND 0.026 1.0 
72-55-9 4,4'-DDE ND 0.026 1.0 
72-20-8 Endrin ND 0.026 1.0 
60-57-1 Dieldrin ND 0.026 1.0 
72-54-8 4,4'-DDD ND 0.065 1.0 
50-29-3 4,4'-DDT ND 0.026 1.0 
87-82-1 Hexabromobenzene ND LH 0.026 1.0 
72-43-5 Methoxychlor ND 0.065 1.0 
2385-85-5 Mirex ND 0.026 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 026 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 026 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.26 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 0.26 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.26 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.26 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.26 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.26 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.26 1.0 
59080-40-9 BP-6 (PBB) ND 0.065 1.0 
8001-35-2 •Toxaphene ND 0.13 1.0 

ND = not detected at the specified detection limit 
MM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-06POX 

Date Collected; 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/22/1999 by KL Sample ID: MW-L 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 5 1 
74-87-3 Chloromethane ND 5 1 
75-01-4 Vinyl chloride ND 5 1 
74-83-9 Bromomethanc ND 5 
75-00-3 Chloroetfaane ND 5 1 
75-69-4 Trichlorofluoromethane ND 5 1 
67-64-1 2-Propanone (Acetone) ND 25 1 
60-29-7 Diethyl ether ND 10 1 
75-35-4 1,1 -Dichloroethene ND 1 1 
74-88-4 Methyl iodide ND 1 1 
107-13-1 Aciylonitrile ND 5 • 1 
75-09-2 Methylene chloride ND 5 1 
75-15-0 Carbon disulfide ND 5 1 
156-60-5 trans-1,2-Dichloroethene ND 1 1 
1634-04-4 Methyltertijutylether (MTBE) ND 1 
75-34-3 1,1 -Dichloroethane ND 1 1 
78-93-3 2-Butanone (MEK) ND 1 
156-59-2 cis-1,2-Dichloroethene ND 1 1 
67-66-3 Chloroform ND 1 1 
74-97-5 Bromochloromethane ND 1 1 
71-55-6 1,1,1 -Trichloroethane ND 1 1 
107-06-2 1,2-Dichloroethane ND 1 1 
71-43-2 Benzene ND 1 1 
56-23-5 Carbon tetrachloride ND 1 1 
78-87-5 1,2-Dichloropropane ND 1 
79-01-6 Trichloroethene ND 1 1 
74-95-3 Dibromomethane ND 1 
75-27-4 Bromodichloromethane ND 1 1 
591-78-6 2-Hexanone ND 1 
10061-01-5 cis-1,3-Dichloropropene ND 1 
10061-02-6 trans-1,3-Dich)oFopropene ND 1 
108-88-3 Toluene ND 1 1 
79-00-5 1,1,2-Trichloroethane ND 1 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
124-48-1 Dibromochloromethane ND 1 1 
106-93-4 1,2-Dibromoethane ND 1 1 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 

DETECTION 
LIMIT 

DILUTION 
FACTOR 

127-18-4 Tetrachloroethene ND 1 1 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 
108-90-7 Chlorobenzene ND 1 1 
100-41-4 Ethylbenzene ND 1 1 
108383,106423 m & p Xylene ND 1 
75-25-2 Bromoform ND 1 1 
100-42-5 Styrene ND 1 1 
95-47-6 o-Xylene ND 1 1 
79-34-5 1,1,2,2-Tetrachloroethane ND 1 1 
96-18-4 1,2,3-Trichloropropane ND 1 1 
110-57-6 trans-l,4-Dichloro-2 butene ND 1 1 
98-82-8 Isopropylbenzene ND 1 1 
103-65-1 n-Propylbenzene ND 1 1 
108-67-8 1,3,5-Trimethylbenzene ND 1 1 
95-63-6 1,2,4-Trimethylben2ene ND 1 1 
541-73-1 1,3-Dichlorobenzene ND 1 
106-46-7 1,4-Dichlorobenzene ND 1 
95-50-1 1,2-Dichlorobenzene ND 1 1 
67-72-1 Hexachloroethane ND 1 1 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 1 
120-82-1 1,2,4-Trichloroben2ene ND 5 1 
91-20-3 Naphthalene ND 5 1 
91-57-6 2-Methylnaphdialene ND 5 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference mediod is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-070A 

Date Collected: 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-K 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 11 1 
95-57-8 2-Chlorophenol ND 1 
95-48-7 o-Cresol ND 11 1 
108394,106445 m & p-Cresol ND 
89-75-5 2-Nitrophenol ND 11 1 
105-67-9 2,4-Dimethylphenol ND 11 1 
120-83-2 2,4-Dichlorophenol ND 11 1 
59-50-7 4-Chloro-3-methylphenol ND 11 1 
88-06-2 2,4,6-Trichlorophenol 6.1 T 11 1 
95-95-4 2,4,5-TrichIorophenol ND 11 
51-28-5 2,4-Dinitrophenol ND 57 
100-02-7 4-Nitrophenol ND 57 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 57 
87-86-5 Pentachlorophenol 15 T 57 1 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-070N 

Date Collected: 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-K 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.021 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.021 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.021 1.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.021 1.0 
87-68-3 Hexachlorobutadiene ND 0.021 1.0 
95-94-3 1,2,4,5-T etrachlorobenzene ND 0.021 1.0 
77-47-4 Hexachlorocyclopentadiene ND LH 0.021 1.0 
91-58-7 2-Chloronaphthalene ND 0.21 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0:021 1.0 
608-93-5 Pentachlorobenzene ND 0:021 1.0 
319-84-6 a-BHC ND 0.021 1.0 
118-74-1 Hexachlorobenzene ND 0.021 1.0 
319-85-7 b-BHC ND LH 0.021 1.0 
58-89-9 g-BHC (lindane) ND 0.021 1.0 
82-68-8 Pentachloronitrobenzene ND 0.021 1.0 
319-86-8 d-BHC ND LH 0.021 1.0 
76-44-8 Heptachlor ND 0.021 1.0 
309-00-2 Aldrin ND 0.021 1.0 
1024-57-3 Heptachlor epoxide ND 0.021 1.0 
5103-74-2 g-Chlordane ND 0.021 1.0 
959-98-8 Endosulfan I ND 0.021 1.0 
5103-71-9 a-Chlordane ND 0.021 1.0 
72-55-9 4,4'-DDE ND 0.021 1.0 
72-20-8 Endrin ND 0.021 1.0 
60-57-1 Dieldrin ND 0.021 1.0 
72-54-8 4,4'-DDD ND LH 0:052 1.0 
50-29-3 4,4'-DDT ND LH 0.021 1.0 
87-82-1 Hexabromobenzene ND LH 0.021 1.0 
72-43-5 Methoxychlor ND LH 0.052 1.0 
2385-85-5 Mirex ND LH 0.02^ 1.0 
53469-21-9 Aroclbr 1242 (PCB) ND 0.21 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.21 l.O 
11096-82-5 Aroclor 1260 (PCB) ND 0.21 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 021 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 0.21 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.21 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.21 1.0 
37324-23-5 •Aroclorl262(PCB) ND 0.21 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.21 1.0 
59080-40-9 BP-6 (PBB) ND LH 0.052 1.0 
8001-35-2 •Toxaphene ND 0.10 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

Workorder 9906150, Page 37 of 59 
Printed a/J1/99 2:54 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-07POX 

Date Collected; 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/22/1999 by KL Sample ID: MW-K 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 25 5 
74-87-3 Chloromethane ND 25 5 
75-01-4 Vinyl chloride ND 25 5 
74-83-9 Bromomethane ND 25 5 
75-00-3 Chloroethane ND 25 5 
75-69-4 Trichlorofluoromethane ND 25 5 
67-64-1 2-Ftopanone (Acetone) 140 J 120 5 
60-29-7 Diethyl ether ND 50 5 
75-35-4 1,1 -Dichloroethene ND 5 5 
74-88-4 Methyl iodide ND 5 5 
107-13-1 Aciylonitrile ND 25 5 
75-09-2 Methylene chloride ND 25 5 
75-15-0 Carbon disulfide ND 25 5 
156-60-5 trans-1,2-Dichloroethene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 1,1-Dichloroethane ND 5 5 
78-93-3 2-Butanone (MEK) 47 25 5 
156-59-2 cis-1,2-DichIoroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromochloromethane ND 5 5 
71-55-6 1,1,1 -Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane ND 5 5 
71-43-2 Benzene 590 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane ND 5 5 
79-01-6 Trichloroethene ND 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromediane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dichloropropene ND 5 5 
108-88-3 Toluene 350 5 5 
79-00-5 1,1,2-TrichIoroethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene 6.7 5 5 
630-20-6 1,1,1,2-TetrachIoroethane ND 5 5 
108-90-7 Chlorobenzene ND 5 5 
100-41-4 Ethylbenzene 10 5 5 
108383,106423 m & p Xylene 35 10 5 
75-25-2 Bromoform ND 5 5 
100-42-5 Styrene 8.1 5 5 
95-47-6 o-Xyiene 28 5 5 
79-34-5 1,1,2,2-Tetrachloroethane ND 5 5 
96-18-4 1,2,3-Trichloropropane ND 5 5 
110-57-6 trans-l,4-Dichloro-2 butene ND 5 5 
98-82-8 Isopropylbenzene ND 5 5 
103-65-1 n-Propylbenzene ND 5 5 
108-67-8 1,3,5-Trimethylben2ene ND 5 5 
95-63-6 1,2,4-Trimethylbenzene 5.5 5 5 
541-73-1 1,3-Dichlorobenzene ND 5 5 
106-46-7 1,4-Dichlorobenzene ND 5 5 
95-50-1 1,2-Dichlorobenzene ND 5 5 
67-72-1 Hexachloroetfaane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene ND 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

UN-ID PEAKS. 
J code all results from bromochloromethane to trans-1,3-dichIoropropene. 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-080A 

Date Collected: 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-A 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 11 1 
95-57-8 2-Chlorophenol ND 11 1 
95-48-7 o-Cresol ND 11 1 
108394,106445 m & p-Cresol ND 
89-75-5 2-Nitrophenol ND 11 1 
105-67-9 2,4-Dimethylphenol ND 11 1 
120-83-2 2,4-Dichlorophenol ND 11 1 
59-50-7 4-Chloro-3-meaiylphenol ND 11 1 
88-06-2 2,4,6-Trichlorophenol ND 11 I 
95-95-4 2,4,5^Trichlorophenol ND 11 1 
51-28-5 2,4-Dinitrophenol ND 55 1 
100-02-7 4-Nitrophenol ND 55 
534-52-1 2-Methyl-4,6-dinitrophenol ND 55 1 
87-86-5 Pentachlorophenol 31 T 55 1 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference mediod is 8270/625. 

Workorder 9906150, Page 40 of 59 
Primed 8/1 im 2:54 PM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

Woric Order #: 9906150-080N 

Date Collected; 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-A 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.023 1.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.023 1.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.023 1.0 
87-61-6 1,2,3-Trichloroben2ene ND 0.023 1.0 
87-68-3 Hexachlorobutadiene ND 0.023 1.0 
95-94-3 1,2,4,5-TetrachIorobenzene ND 0.023 1.0 
77-47-4 Hexachlorocyclopentadiene ND LH 0.023 1.0 
91-58-7 2-Chloronaphthalene ND 0.23 1.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.023 1.0 
608-93-5 Pentachlorobenzene ND 0.023 1.0 
319-84-6 a-BHC ND 0.023 1.0 
118-74-1 Hexachlorobenzene ND 0.023 1.0 
319-85-7 b-BHC ND LH 0.023 1.0 
58-89-9 g-BHC (lindane) ND 0.023 1.0 
82-68-8 Pentachloronitrobenzene ND 0.023 1.0 
319-86-8 d-BHC ND LH 0.023 1.0 
76-44-8 Heptachlor ND 0.023 1.0 
309-00-2 Aldrin ND 0.023 1.0 
1024-57-3 Heptachlor epoxide ND 0.023 1.0 
5103-74-2 g-Chlordane ND 0.023 1.0 
959-98-8 Endosulfan I ND 0.023 1.0 
5103-71-9 a-Chlordane ND 0.023 1.0 
72-55-9 4,4'-DDE ND 0.023 1.0 
72-20-8 Endrin ND 0;023 1.0 
60-57-1 Dieldrin ND 0.023 1.0 
72-54-8 4,4'-DDD ND LH 0.057 1.0 
50-29-3 4,4'-DDT ND LH 0.023 1.0 
87-82-1 Hexabromobenzene ND LH 0.023 1.0 
72-43-5 Methoxychlor ND LH 0.057 1.0 
2385-85-5 Mirex ND LH 0.023 1.0 
53469-21-9 Aroclor 1242 (PCB) ND 0.23 1.0 
11097-69-1 Aroclor 1254 (PCB) ND 0.23 1.0 
11096-82-5 Aroclor 1260 (PCB) ND 0.23 1.0 
12674-11-2 •Aroclor 1016 (PCB) ND 023 1.0 
11104-28-2 •Aroclor 1221 (PCB) ND 023 1.0 
11141-16-5 •Aroclor 1232 (PCB) ND 0.23 1.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 0.23 1.0 
37324-23-5 •Aroclor 1262 (PCB) ND 0.23 1.0 
11100-14-4 •Aroclor 1268 (PCB) ND 0.23 1.0 
59080-40-9 BP-6 (PBB) ND LH 0.057 1.0 
8001-35-2 •Toxaphene ND 0.11 1.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-08POX 

Date Collected; 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-A 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 25 5 
74-87-3 Chloromethane ND 25 5 
75-01-4 Vinyl chloride ND 25 5 
74-83-9 Bromomethane ND 25 5 
75-00-3 Chloroethane ND 25 5 
75-69-4 Trichlorofluoromethane ND 25 5 
67-64-1 2-Propan6ne (Acetone) 700 J 120 5 
60-29-7 Diethyl ether ND 50 5 
75-35-4 1,1-Dichloroethene ND 5 5 
74-88-4 Methyl iodide ND 5 5 
107-13-1 Acrylonitrile ND 25 5 
75-09-2 Methylene chloride ND 25 5 
75-15-0 Carbon disulfide ND 25 5 
156-60-5 trans-1,2-Dichloroetfaene ND 5 5 
1634-04-4 Methyltertbutylether (MTBE) ND 25 5 
75-34-3 i, 1 -Dichloroetbane ND 5 5 
78-93-3 2-Butanone (MEK) ND 25 5 
156-59-2 cis-1,2-Dichloroethene ND 5 5 
67-66-3 Chloroform ND 5 5 
74-97-5 Bromocbloromethane ND 5 5 
71-55-6 1,1,1 -Trichloroethane ND 5 5 
107-06-2 1,2-Dichloroethane ND 5 5 
71-43-2 Benzene 200 5 5 
56-23-5 Carbon tetrachloride ND 5 5 
78-87-5 1,2-Dichloropropane 30 5 5 
79-01-6 Trichloroethene 5.0 5 5 
74-95-3 Dibromomethane ND 5 5 
75-27-4 Bromodichloromethane ND 5 5 
591-78-6 2-Hexanone ND 25 5 
10061-01-5 cis-1,3-Dichloropropene ND 5 5 
10061-02-6 trans-1,3-Dichloropropene ND 5 5 
108-88-3 Toluene 73 5 5 
79-00-5 1,1,2-Trichloroethane ND 5 5 
108-10-1 4-Methyl-2-pentanone (MIBK) 83 25 5 
124-48-1 Dibromochloromethane ND 5 5 
106-93-4 1,2-Dibromoethane ND 5 5 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 T etrachloroethene ND 5 5 
630-20-6 1,1,1,2-Tetrachloroethane ND 5 5 
108-90-7 Chlorobenzene 32 5 5 
100-41-4 Ethylbenzene 7.0 5 5 
108383,106423 m & p Xylene 24 10 5 
75-25-2 Bromoform ND 5 5 
100-42-5 Styrene ND 5 5 
95-47-6 o-Xylene 23 5 5 
79-34-5 1,1,2,2-Tetrachloroethane ND 5 5 
96-18-4 1,2,3-Trichloropropane ND 5 5 
110-57-6 trans-l,4-Dichloro-2 butene ND 5 5 
98-82-8 Isopropylbenzene ND 5 5 
103-65-1 n-Propylbenzene ND 5 5 
108-67-8 1,3,5-Trimetfiylbenzene 8.1 5 5 
95-63-6 1,2,4-Trimethylbenzene 10 5 5 
541-73-1 1,3-Dichloroben2ene ND 5 5 
106-46-7 1,4-Dichlorobenzene 6.9 5 5 
95-50-1 1,2-Dichlorobenzene 17 5 5 
67-72-1 Hexachloroethane ND 5 5 
96-12-8 1,2-Dibromo-3-chloropropane ND 25 5 
120-82-1 1,2,4-Trichlorobenzene ND 25 5 
91-20-3 Naphthalene 28 25 5 
91-57-6 2-Methylnaphthalene ND 25 5 

ND = not detected at the specified detection limit. 
NMi = not measured. 

• Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 

Workorder 9906150, Page 44 of 59 
Printed S/11/99 2:54 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-090A 

Date Collected: 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8 - Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-B 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol 250 110 10 
95-57-8 2-Chlorophenol ND 110 10 
95-48-7 o-Cresol 160 110 10 
108394,106445 m & p-Cresol 470 220 10 
89-75-5 2-Nitrophenol ND no 10 
105-67-9 2,4-Dimethylphenol 140 110 10 
120-83-2 2,4-Dichlorophenol ND 110 10 
59-50-7 4-Chloro-3-methylphenol ND 110 10 
88-06-2 2,4,6-Trichlorophenol ND lip 10 
95-95-4 2,4,5-Trichlorophenol ND HQ 10 
51-28-5 2,4-Dinitrophenol ND 550 10 
100-02-7 4-Nitrophenol ND 550 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 550 10 
87-86-5 Pentachlorophenol ND 550 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9906150, Page 45 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-090N 

Date Collected; 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3-Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-B 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
67-72-1 Hexachloroethane ND 0.578 25.0 
108-70-3 1,3,5-Trichlorobenzene ND 0.578 25.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.578 25.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.578 25.0 
87-68-3 Hexachlorobutadiene ND 0.578 25.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.578 25.0 
77-47-4 Hexachlorocyclopentadiene ND 0.578 25.0 
91-58-7 2-Chloronaphthalene ND 5.78 25.0 
634-66-2 1,2,3,4-Tetrachlorobenzene ND 0.578 25.0 
608-93-5 Pentachlorobenzene ND 0.578 25.0 
319-84-6 a-BHC ND 0.578 25.0 
118-74-1 Hexachlorobeiizene ND 0.578 25.0 
319-85-7 b-BHC ND 0.578 25.0 
58-89-9 g-BHC (lindane) ND 0.578 25.0 
82-68-8 Pentachloronitrobenzene ND 0.578 25.0 
319-86-8 d-BHC ND 0.578 25.0 
76-44-8 Heptachlor ND 0.578 25.0 
309-00-2 Aldrin ND 0.578 25.0 
1024-57-3 Heptachlor epoxide ND 0.578 25.0 
5103-74-2 g-Chlordane ND 0.578 25.0 
959-98-8 Endosulfan I ND 0.578 25.0 
5103-71-9 a-Chlordane ND 0.578 25.0 

1 72-55-9 4,4'-DDE ND 0.578 25.0 
72-20-8 Endrin ND 0.578 25.0 
60-57-1 Dieldrin ND K 0.809 35.0 
72-54-8 4,4'-DDD ND 1.45 25.0 
50-29-3 4,4'-DDT ND 0.578 25.0 
87-82-1 Hexabromobenzene ND 0.578 25.0 
72-43-5 Methoxychlor ND 1.45 25.0 
2385-85-5 Mirex ND 0.578 25.0 
53469-21-9 Aroclor 1242 (PCB) ND 5.78 25.0 
11097-69-1 Aroclor 1254 (PCB) ND 5.78 25.0 
11096-82-5 Aroclor 1260 (PCB) ND - 5.78 25.0 
12674-11-2 •Aroclor 1016 (PCB) ND 5.78 25.0 
11104-28-2 •Aroclor 1221 (PCB) ND 5.78 25.0 
11141-16-5 •Aroclor 1232 (PCB) ND 5.78 25.0 

Workorder 9906150, Page 46 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCS) ND 5.78 25.0 
37324-23-5 •Aroclor 1262 (PCB) ND 5.78 25.0 
11100-14-4 •Aroclor 1268 (PCB) ND 5.78 25.0 
59080-40-9 BP-6 (PBB) ND 1.45 25.0 
8001-35-2 •Toxaphene ND 2.89 25.0 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

Workorder 9906150, Page 47 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-09POX 

Date Collected: 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/21/1999 by MW Sample ID: MW-B 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 250 50 
74-87-3 Chloromethane ND 250 50 
75-01-4 Vinyl chloride ND 250 50 
74-83-9 Bromomethane ND 250 50 
75-00-3 Chloroethane ND 250 50 
75-69-4 Trichlorofluoromethane ND 250 50 
67-64-1 2-Propanone (Acetone) 4600 J 1200 50 
60-29-7 Diethyl ether ND 500 50 
75-35-4 1,1-Dichloroethene ND 50 50 
74-88-4 Methyl iodide ND 50 50 
107-13-1 Acrylonitrile ND 250 50 
75-09-2 Methylene chloride 4800 250 50 
75-15-0 Carbon disulfide ND 250 50 
156-60-5 trans-1,2-Dichloroethene ND 50 50 
1634-04-4 Methyltertbutylether (M l"Bt) ND 250 50 
75-34-3 1,1-Dichlorpethane ND 50 50 
78-93-3 2-Butanone (MEK) ND 250 50 
156-59-2 cis-1,2-Dichloroediene ND 50 50 
67-66-3 Chloroform ND 50 50 
74-97-5 Bromochloromethane ND 50 50 
71-55-6 1,1,1 -Trichloroethane ND 50 50 
107-06-2 1,2-Dichloroethane ND 50 50 
71-43-2 Benzene 66 r 50 50 
56-23-5 Carbon tetrachloride ND 50 50 
78-87-5 1,2-Dichloropropane ND 50 50 
79-01-6 Trichloroethene ND 50 50 
74-95-3 Dibromomethane ND 50 50 
75-27-4 Bromodichloromethane ND 1 50 50 
591-78-6 2-Hexanone ND 250 50 
10061-01-5 cis-1,3-Dichloropropene ND 50 50 
10061-02-6 trans-l,3-DicWoropfopene ND 50 50 
108-88-3 Toluene 54 50 50 
79-00-5 1,1,2-TrichIoroethane ND 50 50 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 250 50 
124-48-1 Dibromochlorometfaane ND 50 50 
106-93-4 1,2-Dibromoethane ND 50 50 

Workorder 9906150, Page 48 of 59 
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MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 50 50 
630-20-6 1,1,1,2-Tetrachloroethane ND 50 50 
108-90-7 Chlorobenzene ND 50 50 
100-41-4 Ethylbenzene ND 50 50 
108383,106423 m & p Xylene ND 100 50 
75-25-2 Bromoform ND 50 50 
100-42-5 Styrene ND 50 50 
95-47-6 o-Xylene ND 50 50 
79-34-5 1,1,2,2-Tetrachloroethane ND 50 50 
96-18-4 1,2,3-Trichloropropane ND 50 50 
110-57-6 trans-l,4-Dichloro-2 butene ND 50 50 
98-82-8 Isopropylbenzene ND 50 50 
103-65-1 n-Propylbenzene ND 50 50 
108-67-8 1,3,5-Trimethylbenzene ND 50 50 
95-63-6 1,2,4-Trimethylbenzene ND 50 50 
541-73-1 1,3-Dichlorobenzene ND 50 50 
106-46-7 1,4-Dichlorobenzene ND 50 50 
95-50-1 1,2-Dichlorobenzene ND 50 50 
67-72-1 Hexachloroediane ND 50 50 
96-12-8 1,2-Dibromo-3-chloropropane ND 250 50 
120-82-1 1,2,4-Trichlorobenzene ND 250 50 
91-20-3 Naphthalene 890 250 50 
91-57-6 2-Methylnaphthalene ND 250 50 

UN-ID PEAKS. 
J code all results from bromochloromethane to tTans-l,3-dichloropropene. 

ND = not detected at the specified detection limit 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-1OOA 

Date Collected: 6/17/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8 - Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-C 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol 280 120 10 
95-57-8 2-Chlorophenol ND 120 10 
95-48-7 o-Cresol 190 120 10 
108394,106445 m & p-Cresol 520 250 10 
89-75-5 2-Nitrophenol ND 120 10 
105-67-9 2,4-Dimethylphenol 150 120 10 
120-83-2 2,4-Dichlorophenol ND 120 10 
59-50-7 4-Chloro-3-methylphenol ND 120 10 
88-06-2 2,4,6-Trichlorophenol ND 120 10 
95-95-4 2,4,5-Trichlorophenol ND 120 10 
51-28-5 2,4-Dinitrophenol ND 620 10 
100-02-7 4-Nitrophenol ND 620 10 
534-52-1 2-Methyl-4,6-dinitrophenol ND 620 10 
87-86-5 Pentachlorophenol ND 620 10 

UN-ID PEAKS. 
J CODE ALL RESULTS. 

ND = not detected at the specified detection limit. 
NM = not measured. 
Reference method is 8270/625. 

Workorder 9906150, Page 50 of 59 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906150-1OON 

Date Collected: 6/17/1999 Test Code: SC3 
Date Extracted: 6/22/1999 by 4274, MJ Test Name: Scan 3 - Water 
Date Analyzed: 7/1/1999 by TAITS Sample ID: MW-C 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACIOR 
67-72-1 Hexachloroethane ND 0.115 5.0 
108-70-3 1,3,5-Trichlorobenzcne ND 0.115 5.0 
120-82-1 1,2,4-Trichlorobenzene ND 0.115 5.0 
87-61-6 1,2,3-Trichlorobenzene ND 0.115 5.0 
87-68-3 Hexachlorobutadiene ND 0.115 5.0 
95-94-3 1,2,4,5-Tetrachlorobenzene ND 0.115 5.0 
77-47-4 Hexachlorocyclopentadiene ND 0.115 5.0 
91-58-7 2-Chloronaphthalene ND 1.15 5.0 
634-66-2 1,2,3,4-T etrachiorobenzene ND 0.115 5.0 
608-93-5 Pentachlorobenzene ND 0.115 5.0 
319-84-6 a-BHC ND 0.115 5.0 
118-74-1 Hexachlorobenzene 0.150 0.115 5.0 
319-85-7 b-BHC ND 0.115 5.0 
58-89-9 g-BHC (lindane) ND 0.115 5.0 
82-68-8 Pentachloronitrobenzene ND 0.115 5.0 
319-86-8 d-BHG ND 0.115 5.0 
76-44-8 Heptachlor ND 0.115 5.0 
309-00-2 Aldrin ND 0.115 5.0 
1024-57-3 Heptachlor epoxide ND 0.115 5.0 
5103-74-2 g-Chlordane ND 0.115 5.0 
959-98-8 Endosulfan I ND 0.115 5.0 
5103-71-9 a-Chlordane ND 0.115 5.0 
72-55-9 4,4'-DDE ND 0.115 5.0 
72-20-8 Endrin ND 0.115 5.0 
60-57-1 Dieldrin ND K 0.207 9.0 
72-54-8 4,4'-DDD ND 0.287 5.0 
50-29-3 4,4'-DDT ND 0.115 5.0 
87-82-1 Hexabromobenzene ND 0.115 5.0 
72-43-5 Meflioxychlor ND 0.287 5.0 
2385-85-5 Mirex ND 0.115 5.0 
53469-21-9 Aroclor 1242 O^CB) 6.80 1.15 5.0 
11097-69-1 Aroclor 1254 (PCB) ND 1.15 5.0 
11096-82-5 Aroclor 1260 (PCB) ND 1.15 5.0 
12674-11-2 •Aroclor 1016 (PCB) ND 1.15 5.0 
11104-28-2 •Aroclor 1221 (PCB) ND 1.15 5.0 
11141-16-5 •Aroclor 1232 (PCB) ND 1.15 5.0 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
12672-29-6 •Aroclor 1248 (PCB) ND 1.15 5.0 
37324-23-5 •Aroclor 1262 (PCB) ND 1.15 5.0 
11100-14-4 •Aroclor 1268 (PCB) ND 1.15 5.0 
59080-40-9 BP-6 (PBB) ND 0.287 5.0 
8001-35-2 •Toxaphene ND 0.57 5.0 

ND = not detected at the specified detection limit 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. 
Reference method is 8081/8082/608. 

LH all - low surrogate recovery 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #: 9906150-1OPOX 

\ Date Collected: 6/17/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed; 6/21/1999 by MW 

1 

Sample ID: MW-C 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 250 50 
74-87-3 Chloromethane ND 250 50 
75-01-4 Vinyl chloride ND 250 50 
74-83-9 Bromomethane ND 250 50 
75-00-3 Chloroethane ND 250 50 
75-69-4 Tricblorofluoromethane ND 250 50 
67-64-1 2-Propanone (Acetone) 4600 J 1200 50 
60-29-7 Diethyl ether ND 500 50 
75-35-4 1,1-Dichloroethene ND 50 50 
74-88-4 Methyl iodide ND 50 50 
107-13-1 Acrylonitrile ND 250 50 
75-09-2 Methylene chloride 1300 250 50 
75-15-0 Carbon disulfide ND 250 50 
156-60-5 trans-1,2-Dichloroethene ND 50 50 
1634-04-4 Methyltertbutylether (MTBE) ND 250 50 
75-34-3 1,1 -Dichloroethane ND 50 50 
78-93-3 2-Butanone (MEK) ND 250 50 
156-59-2 cis-1,2-Dichloroethene ND 50 50 
67-66-3 Chloroform ND 50 50 
74-97-5 Bromochloromethane ND 50 50 
71-55-6 1,1,1 -Trichloroethane ND 50 50 
107-06-2 1,2-Dichloroethane ND 50 50 
71-43-2 Benzene ND 50 50 
56-23-5 Carbon tetrachloride ND 50 50 
78-87-5 1,2-Dichloropropane ND 50 50 
79-01-6 Trichloroethene ND 50 50 
74-95-3 Dibromomethane ND 50 50 
75-27-4 Bromodichlorometfaane ND 50 50 
591-78-6 2-Hexanone ND 250 50 
10061-01-5 cis-1,3-Dichloropropene ND 50 50 
10061-02-6 trans-1,3-Dichloropropene ND 50 50 
108-88-3 Toluene ND 50 50 
79-00-5 1,1,2-Trichloroethane ND 50 50 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 250 50 
124-48-1 Dibromochloromethane ND 50 50 
106-93-4 1,2-Dibromoethane ND 50 50 

Workorder 9906150, Page 53 of 59 
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MPEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMII 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 50 50 
630-20-6 1,1,1,2-Tetrachloroethane ND 50 50 
108-90-7 Chlorobenzene ND 50 50 
100-41-4 Ethylbenzene ND 50 50 
108383,106423 m & p Xylene ND 100 50 
75-25-2 Bromoform ND 50 50 
100-42-5 Styrene ND 50 50 
95-47-6 o-Xylene ND 50 50 
79-34-5 1,1,2,2-Tetrachloroethane ND 50 50 
96-18-4 1,2,3-Trichloropropane ND 50 50 
110-57-6 trans-l,4-Dichloro-2 butene ND 50 50 
98-82-8 Isopropylbenzene ND 50 50 
103-65-1 n-Propylbenzene ND 50 50 
108-67-8 1,3,5-Trimethylben2ene ND 50 50 
95-63-6 1,2,4-Trimethylbenzene ND 50 50 
541-73-1 1,3-Dichlorobenzene ND 50 50 
106-46-7 1,4-Dichlorobenzene ND 50 50 

; 95-50-1 1,2-Dichlorobenzene ND 50 50 
67-72-1 Hexachloroethane ND 50 50 
96-12-8 1,2-Dibromo-3-chloropropane ND 250 50 
120-82-1 1,2,4-Trichlorobenzene ND 250 50 
91-20-3 Naphdialene ND 250 50 
91-57-6 2-Methylnaphthalene ND 250 50 

J code all results from bromochloromethane to trans-1,3-dichloroprppene. 

ND = not detected at the specified detection limit 
NM = not measured. 

* Results and detection limit reported semi-quantitatiyely. *• 
Reference mediod is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order#: 9906150-1IPOX 

1 Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL SamplelD: MW-G 

i 
CAS# COMPOUND 

RESULTS 
ug/L REMARK 

REPORTED 
DETECTION 

LIMII 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 5 1 
74-87-3 Chloromethane ND 5 1 
75-01-4 Vinyl chloride ND 5 1 
74-83-9 Bromomethane ND 5 
75-00-3 Chloroethane ND 5 1 
75-69-4 Trichlorofluoromethane ND 5 1 
67-64-1 2-Propanone (Acetone) ND 25 1 
60-29-7 Diethyl ether ND 10 1 
75-35-4 1,1-Dichloroethene ND 1 1 
74-88-4 Methyl iodide ND 1 1 
107-13-1 Aciylonitrile ND :-5 1 
75-09-2 Methylene chloride ND 5 1 
75-15-0 Carbon disulfide ND 5 1 
156-60-5 trans-1,2-Dichloroethene 11 1 1 
1634-04-4 Metfayltertbutylether (MTBE) ND 1 
75-34-3 1,1-Dichloroethane ND 1 1 
78-93-3 2-Butanone (MEK) ND 1 
156-59-2 cis-1,2-Dichloroethene 12 1 
67-66-3 Chloroform ND 1 1 
74-97-5 Bromochloromethane ND 1 
71-55-6 1,1,1-Trichloroethane ND 1 
107-06-2 1,2-Dichloroethane ND 1 1 
71-43-2 Benzene ND 1 1 
56-23-5 Carbon tetrachloride ND 1 1 
78-87-5 1,2-Dichloropropane ND 1 1 
79-01-6 Trichloroethene 1.5 1 
74-95-3 Dibromomethane ND 1 1 
75-27-4 Bromodichloromethane ND 1 
591-78-6 2-Hexanone ND 1 
10061-01-5 cis-1,3-Dichloropropene ND 1 
10061-02-6 trans-l,3-Dichloropropene ND . 1 1 
108-88-3 Toluene ND 1 1 
79-00-5 1,1,2-Trichloroethane ND 1 1 
108-10-1 4-Methyl-2-pentanone (MEBK) ND 1 
124-48-1 Dibromochloromethane ND 1 1 
106-93-4 1,2-Dibromoethane ND 1 1 

Workorder 9906150, Page 55 of 59 
Printed 8/11/99 2:54 PM 



MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 1 1 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 
108-90-7 Chlorobenzene ND 1 1 
100-41-4 Ethylbenzene ND 1 1 
108383,106423 m & p Xylene ND 1 
75-25-2 jBromoform ND 1 1 
100-42-5 jStyrene ND 1 1 
95-47-6 lo-Xylene ND 1 
79-34-5 1,1,2,2-Tetrachloroethane ND 1 1 
96-18-4 1,2,3-Trichloropropane ND 1 1 
110-57-6 trans-l,4-Dichloro-2 butene ND 1 1 
98-82-8 Isopropylbenzene ND 1 1 
103-65-1 n-Propylbenzene ND 1 1 
108-67-8 1,3,5-Trimethylbenzene ND 1 1 
95-63-6 1,2,4-Trimethylben2ene ND 1 1 
541-73-1 1,3-Dichiorobenzene ND 1 1 
106^6-7 1,4-Dichlorobenzene ND 1 1 
95-50-1 1,2-Dichlorobenzene ND 1 1 
67-72-1 Hexachloroethane ND 1 1 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 1 
120-82-1 1,2,4-Trichlorobcn2ene ND 5 1 
91-20-3 Naphthalene ND 5 1 
91-57-6 2-Methyhiaphthalene ND 5 1 

ND = not detected at the specified detection limit. 
NM = not measured. 

* Results and detection limit reported semi-quantitatively. * 
Reference method is 8260/624. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906150-12OA 

Date Collected: 6/18/1999 Test Code: SC8 
Date Extracted: 6/21/1999 by 4273, MJ Test Name: Scan 8-Water 
Date Analyzed: 6/29/1999 by KL Sample ID: MW-F 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
108-95-2 Phenol ND 11 1 
95-57-8 2-Chlorophenol ND 1 
95-48-7 o-Cresol ND 11 1 
108394,106445 m & p-Cresol ND 
89-75-5 2-Nitrophenol ND 11 1 
105-67-9 2,4-Dimethylphenol ND 11 1 
120-83-2 2,4-Dichlorophenol ND 11 1 
59-50-7 4-Chloro-3-methylphenol ND 11 
88-06-2 2,4,6-Trichlorophenol ND 11 1 
95-95-4 2,4,5-Trichlorophenol ND 11 
51-28-5 2,4-Dinitrophenol ND 54 
100-02-7 4-Nitrophenol ND 54 1 
534-52-1 2-Methyl-4,6-dinitrophenol ND 54 1 
87-86-5 Pentachlorophenol ND 54 1 

J CODE ALL RESULTS. 

ND = not detected at the specified detection limit 
NM = not measured. 
Reference method is 8270/625. 
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MDEQ ENVIRONMENTAL LABORATORY 
ANALYTICAL REPORT 

Work Order #; 9906150-12POX 

Date Collected: 6/18/1999 Test Code: WPS 
Test Name: 8260 Plus - Water 

Date Analyzed: 6/23/1999 by MW/KL Sample ID: MW-F 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
75-71-8 Dichlorodifluoromethane ND 5 1 
74-87-3 Chloromethane ND 5 1 
75-01-4 Vinyl chloride ND 5 1 
74-83-9 Bromomethane ND 5 
75-00-3 Chloroethane ND 5 1 
75-69-4 Trichlorofluoromethane ND 5 1 
67-64-1 2-Propanone (Acetone) ND 25 1 
60-29-7 Diethyl ether ND 10 1 
75-35-4 1,1-Dichloroethene ND 
74-88-4 Methyl iodide ND 
107-13-1 Acrylonitrile ND 1 
75-09-2 Methylene chloride ND 1 
75-15-0 Carbon disulfide ND 1 
156-60-5 trans-l,2-Dichloroethene ND 1 
1634-04-4 Methyltertbutylether (MTBE) ND 
75-34-3 1,1 -Dichloroethane ND 1 
78-93-3 2-Butanone (MEK) ND 
156-59-2 cis-1,2-Dichloroethene ND 1 
67-66-3 Chloroform ND 
74-97-5 Bromochloromethane ND 1 
71-55-6 1,1,1 -Trichloroethane ND 1 
107-06-2 1,2-Dichloroethane ND 
71-43-2 Benzene 1.0 1 
56-23-5 Carbon tetrachloride ND 1 
78-87-5 1,2-Dichloropropane ND 1 
79-01-6 Trichloroethene ND 1 
74-95-3 Dibromomethane ND 1 
75-27-4 Bromodichloromethane ND 
591-78-6 2-Hexanone ND 
10061-01-5 cis-1,3-Dichloropropene ND 1 
10061-02-6 trans- 1,3-DichIoropropene ND I 
108-88-3 Toluene ND 1 
79-00-5 1,1,2-Trichloroethane ND 1 
108-10-1 4-Methyl-2-pentanone (MIBK) ND 1 
124-48-1 Dibromochloromethane ND 1 
106-93-4 1,2-Dibromoethane ND 1 

Workorder 9906150, Page 58 of 59 
Printed 8/11/99 2:54 PM 



MDEQ ENVIRONMENTAL LABORA TORY 
ANALYTICAL REPORT 

CAS# COMPOUND 
RESULTS 

ug/L REMARK 
REPORTED 
DETECTION 

LIMIT 
DILUTION 

FACTOR 
127-18-4 Tetrachloroethene ND 1 
630-20-6 1,1,1,2-Tetrachloroethane ND 1 
108-90-7 Chlorobenzene ND 1 
100-41-4 Ethylbenzene ND 1 
108383,106423 m & p Xylene ND 1 
75-25-2 Bromoform ND 1 
100-42-5 Styrene ND 1 
95-47-6 o-Xylene ND 1 
79-34-5 1,1,2,2-Tetrachloroethane ND 1 
96-18-4 1,2,3-Trichloropropane ND 
110-57-6 trans-l,4-Dichloro-2 butene ND 1 
98-82-8 Isopropylbenzene ND 1 
103-65-1 n-Propylbenzene ND 
108-67-8 1,3,5-Trimethylbeiizene ND 1 
95-63-6 1,2,4-Trimethylbenzene ND 1 
541-73-1 1,3-Dichlorobenzene ND 
106-46-7 1,4-Dichlorobenzene ND 
95-50-1 1,2-Dichlorobenzene ND 1 
67-72-1 Hexachloroethane ND 1 
96-12-8 1,2-Dibromo-3-chloropropane ND 5 1 
120-82-1 1,2,4-Trichlorobenzene ND 5 1 
91-20-3 Naphdialene ND 5 1 
91-57-6 2-Metfaylnaphtfaalene ND 5 

ND = not detected at the specified detection limit 
NM = not measured. 

• Results and detection limit reported semi-quantitatively. • 
Reference method is 8260/624. 

Woricorder 9906150, Page 59 of 59 
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL LABORATORY NO: PD-13\ 
ENVIRONMENTAL QUALITY PROCEDURE DATE: Rev./JO/9/95 

Subject: Laboratory Result Remark Codes 

A value reported is the mean of two or more determinations. 

0 value calculated from other independent parameters. 

J estimated value or value not accurate. 

K actual value is known to be less than the value given, i.e. substance, if present, is below detection limit. 

L actual value is known to be greater than the value given. 

T value reported is less than criteria of detection. 
i 

W value observed is less than lowest value reportable under "T" code. 

DL sample analyzed using a dilution(s). 

DM dilution required due to matrix problems. 

HT recommended laboratory holding time was exceeded before analysis. 

LH Q. C. indicated possible low recovery. Actual level rhay be higher. 

LL Q. C. indicated possible high recovery. Actual level may be lower. 

MM analytical method or matrix is not within SOP of this laboratory. 

NO no confirmation by a second technique. 

NH non-homogeneous sample made analysis of a representative sample questionable. 

PI possible interference may have affected the accuracy of the laboratory result 

QC quality control problems exists. 

RB Reagent Blank. The level of reagent blank contamination is reported in the comment column and 
may be subtracted from the analyte value by the user. 

ST recommended sample collection/preservation technique not used. 

ACC laboratory accident resulted in no obtainable value. 

- FCN free cyanide was not analyzed due to low level of total cyanide. 

INT interference encountered during analysis resulted in no obtainable value. 

1ST Improper sample collection/preservation. Sample not suitable for analysis. 

NAV requested analysis not available. 

QNS quantity not sufficient to perform requested analysis. 

STR settleable residue was not analyzed due to low suspended solids. 

Approved by: 

bha;File R:\Worddocs\ 
Codes.doc 



Analytical Laboratories, Inc. 

2241 Black Creek Road • Muskegon. Ml 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

July 8, 1999 

Ms. Beth Vens 
MDEQ Southeast Michigan District 
38980 W. Seven Mile Road 
Livonia. Ml 48152 

RE: TRACE ID X113 
MDEQ-ERD Project: #4551 GO/BASF Riverview 

RECEIVED ERD S.E. MICH. 

JUL 1 2 1999 

FILE 
CO! INTY 

Dear Ms. Vens: 

Enclosed are the analytical results which represent the completed report for the above 
referenced project. All analyses were completed at Trace Analytical Laboratories. Inc. 

The samples were received on June 21. 1999, in good condition, correctly labeled and properly 
preserved. Any problems encountered during sample receipt are addressed in the enclosed 
Sample Log-In Checklist. 

Every practical effort was made to meet the quality control requirements of each analytical 
method, and the reporting limit specifications of the project. In several cases, reporting limits 
have been elevated due to matrix interferences. 

The analytical data associated with this project has tteen reviewed for accuracy, precision, and 
completeness. Methods used for analyses are Indicated on analytical reports. Any problems 
encountered during the handling and/or analyses of the samples have been addressed in the 
Statement of Data Qualifications Section. If you have any questions or require further 
information, please do not hesitate to contact me. 

Sincerely, 

Ray V. Buhl 
Laboratory Manager 

Enclosures 
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P€^ 
MATRIX = WATCR 

^nr 
MICfflGAN DEPT. OF ENVIRONMENTAJL QUALITY yy O , / 

LABORATORY ANALYSIS REQUEST SHEET A / / -^ \l 

"f-emP /o- •••• SAFETY WARNING •••• 
YES / NO -• INFO ON BACK , 

ORDER« 
RECEIVED DATE/ _ 

PRIORITY *211^ AT LAB BY TIME^/^/.^ 7^ 
CAM 

PM 

SUBMITTER. DISTRICT CONTACT PERSON PHONE 
DIVISION OROFnCE Cv,^. c-0.. FOROUESTIONS V: VU7>-f 

LOCADON 
SAMPLED vj';-.V;"v j g, ^ 

COLLECTED DELIVERED 
.BY \\t\\ v.V I .X >e- cry . VI fr'-BY VV\ . {j fsy vf:> 

ACCEPT "HT CODE SEND RESULTS , AT ADDRESS 
YES / NO TO ATTENTION OF ' Y Y VJ <1- ts > (if different ' 

than above 
ofllce) INDEX 

L\y:c.iY. 
SAMPLE REMARKS; 

PCA 
_3ci\"n 

PROJECT 
LtC."! \ Ot> 

PH 
L-O 

SAMPLE 
NT.JMBER 

FIELD ID OR DESCRIPTION SAMPLE C 
YY/MMiDD 

:OLLECTED 
HH:MM SAMPLE INFORMATION 

01 
02 m uo - !<;>! v-s 
0? ^.IAJ - VA S'^luVxT •% 
04 WAW) • 
05 TAvjJ-Tl. 

DO Diss 0<n'gca 1 2 3 4 5 

CN.NO:,o4>hos 1 2 3 4 5 
Residue SS 1 2 3 4 5 
Residue IDS 1 2 3 4 5 

1 2 3 4 5 
BODToiSday 1 2 3 4 5 
BODCsibJdey 1 2 3 4 5 

V. 
1 2 3 4 5 

GETOUICN 
FreeCN 

MA ToulMcuU 
MAD Dbi-Ficki Filtered 
MD Dias-UbFiltered 

Detection Limit 
Cd Cr Cu Ni J»b 2a \ 
Fe Co Li Mn 
A1 B> Be Mo V ri 
B Sr 
MICH TEN 
(As. BK Cd, Cr, Co. Pb. Kg, ScT 

C« Mg Ne K 
As* Arsenic 
Ag - Silver 
Hg - Mercury 
Se • Selenium 
Sb - Antitnony 
11 •Thallium 

MN pH. Conduetance 
a SO,. Toul 
HCO,-CO| 
Cr"* 

OC QUA 

FILE Ac. LABFORM.XLS 1/4/96 



DC€ mCHIGAN DEPT. OF ENVIRONMENTAJL QUALITY 
LABORATORY ANALYSIS REQUEST SHEET 

MATRIX = WATER 

'h 
SAFETY WARNING 

YES / NO - INFO ON BACK 
LAB 
ORDER# 

RECEIVED 
PRIORITY AT LAB BY 

DATE 
TIME 

SUBMITTER ̂  DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE FOR QUESTIONS V/gA f:. • *^6^^ I 

LOCATION COLLECTED . . , DELIVERED 
SAMPLED J BY \ BY tVU ^/Ar>.fci<s 

ACCEPT-HT CODE 
YES / NO 

INDEX PCA 

SAMPLE REMARKS; 

SEND RESULTS AT ADDRESS 
TO ATIENnON OF VS. e-'VC.. V Wi V\ S (if different ' 

than above 
- ' —- •• - - i» 

ulEce) PRO^CT 
oo 

PH 
ilLl. 

.SAMPLE 
NUMBER 

FEELD ED OR DESCRIPTION S/VMPLEC 
YY/MM/Dd 

:OLLECTED 
HH:MM .SAMPLE INFORMATION 

OL. • VWtAj - L. 
07 ' VW VAJ " K M 
t« IMIU - /S. 
0? • M.VLJ 
4e • Vv\ UJ - 0 W 

GENERAL CHEMISTRY ORGANIC 
DO Diu Om-jcn 1 2 3 4 5 

ON NO.^ o-Phw 1 2 3 4 5 
RoidueSS 1 2 3 4 5 
RcdduoTDS 1 2 3 4 5 

1 2 3 4 5 
BOD Tot 3 day 1 2 3 4 5 
B00Carii5day 1 2 3 4 5 

1 2 3 4 5 

2:^ 5 

GA COD 
TOC 
NO, + .VO:,NH, 
KJELN.TalP 

GG Phcnoliei 
GP PhcnoIieirNPDES) 

GBlouIOf 
FfceCN 

VOLAT 
POV CBTEXonly) 

624/8260 
624/8260plus \T^Ty45. ^ 
(Libmn* Search) 

PEST & PC 
ON 608/612 (Sc 3) 

^B(only) 

BASENEUTR/^S 
OB 625 (BN) 3 4_5 > 

(Lib. Search) 1 2 3 4^5 

X 
OA 

PHERKir:—z:_ 
625 (SC 8) >5^' /3 

SPECIAL REQi 

INORGANIC 
MA Total Metob 
MAD 0>*s.FieldriUGred 
MD Disi-LabFilleinl 

Detection Limit 
Cd Cr Cu N! Fb Zn 
Fe Co U Mn 
At Ba Bo Mo V Ti 
B Sr 
MICH TEN 
(A^Ba.Cd.Cr.(XPb.Hs,: 

' Ca Mg Na K 
As-Arsenic 
Ag r Silver 
Hg - Mercuiy 
Se - Selenitnn 
Sb - Antimony 
11-Thallium 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

1 2 

MN pH. Conductance 
Ci, SO4. Total Alk 
HCOj-CO, 
Cr** .1 2 3 

OG Oil St Craue 12 3 4 V 
FILE A tABFORM.XLS 1/4/96 



MICHIGAN DEPT. OF ENVIRONMENTAL QUALITY 
LABORATORY ANALYSIS REQUEST SHEET 

MATRIX = WATER 

^3 
SAFETY WARNING 

YES/NO-INFO ON BACK 
LAB 
ORDER# PRIORITY *771- ^^BY 
SUBMITTER DISTRICT CONTACT PERSON PHONE 
DIVISION OR OFFICE FOR OUESTIONS"^c/LJg/^ U<v (?-3^ - 9 ̂  - i o t/ 

LOCATION 
SAMPLED ~ 

COLLECTED 
.BY VVA VVA>fc.eA'o 

DELIVERED 
BY 

ACCEPT -HT CODE 
YES / NO 

INDEX PCA 
HKOZ2 H V'A 

SAMPLE REMARKS: 

SEND RESULTS ^ AT ADDRESS 
TO ATTENTION OF Og.V\ S (if different 

than above 
uOice) PROJECT PI I 

OO 

SAMPLE 
NI.JMBER 

FIELD ID OR DESCRIPDON SAMPLE C 
YY/MM/DD 

X)LLECTED 
HH:MM SAMPLE INFORMATION 

01 \P-'^.UU> - Or Aso <=\ < 

it /MW- F 
0.^ 
04 
05 

DO DiaOro-gea 1 2 3 4 5 

CNSO:,i>4>hof 
RaidiMSS 
RoiUiMTDS 

BOD Tot 3 day 
BODCxtiSdiy 

GACOD 
TOG 
NO, + NOfc NHj 
KJELN,TotP 

GG Pbenolia 
GP PhcnolieKNPDES) 

.GB Total CN 
FntCN 

ORGANIC^ 
"VOLA! 

POV (BTEXoniy) 
624/8260 
624/8260 plus 
(Library Search) 

PEST& 
ON 608/612 (Sc 3) 

PCB (onl.v) 

BASE NEUTRALS 
OB 625(BN) IG}3 4 5 

(Lib. Search) 1 2 3 4 5 

INORGANIC 

OA 
PHENOI 

625(SC 8) 

SPECIAL REQl 

fK ,V\%W\.OV\.\ UV>uV 

\T- «VN.OO<2^' 

MA TolalMculs 1 2 3 4 5 
MAD Dia-r>etdFiheral 1 2 3 4 5 
MD Dta-LabFillcnd 1 2 3 4 5 

Detection Liinii 
Cd Cr Cu Ni Pb Zn 
Fe Co U Mn 
A1 Ba Bo Mo V Ti 
B Sr 
MICH TEN 
(Af.Ba.Cd.Cr,Cu. 'Ac.Za) 

Ca Mg Na K 
As-Arsenic 
Ag - Silver 
Hg-Mercmy 
Se -Selenium 
Sb - Antimony 
TI-Thallium 

MN pH. Condustanco 
CU SO.. Total AJk 
HCOj-CO, 
Cr** 

OG OU & GnaM 

FILEALABFORM.XLS 

A 
t/4/96 



SAMPLE LOG IN CHECKLIST 

Cooler/samples delivered by: 
Trace courier | ^ 

Hand delivered 1 | Name of delivery person: 6^^/\J 
Commercial courier | Name of courier service: 

Did cooler come with a bill of lading? No 1 
Yes 1 1 ^ Way Bill or Tracking #: 

Nol^ 
COC Seals present and intact on cooler? Yes 1 Custody seals signed by: 

Client COC number 
Type of packing in cooler 

Coolant and Temperature 

HPN:#; 

Project#: V / / 

Client Name: 

Project Name: 

Logged In b; 

Deo, 
t^e/eOf'g a 1 

# of Coolers; 

Cooler #s: 

Cooler #s: 

oo/er Receipt 

Yes No 
Slurry w/ crushed, cubed, or chip ice? | j j, | 

Multiple bags of ice around samples? 

Ice Packs/Blue Ice: I | | | 

No Coolant Present 

Temperature (as taken in Cooler) 
Date<^^/ *?9 Time: 

Temperature Blank: 

Range of 3 samples: 

Melt Water 

Ice still present upon receipt ^-'l^es I i No 
General 

Yes No NA 
COC taped to inside of cooler lid? 1 1 • li 

All bottles arrived unbroken with labels In good condition? FT 1. 
Each sample is in a seaied plastic bag? rn 1 

Labels filled out completely? FT 1 
Ali bottle labels agree with Chain of Custody (COC)? 

Sufficient sample to run tests requested? r~i M 
pH checked and samples at correct pH? nr 1 
Correct preservative added to sampies? ml 1 

DRO/GRO sampies received and appropriate check in form completed? 11 
Air bubbles absent from VOAs? ] ml 

COC filled out properly and signed^ by client? nr 1 
COC signed in by TRACE sampie custodian? (7T 1 

Was project manager called and samples discussed? • 1 1 
Contact: Date: 

Notes: 

Uogin3 TRACE Analytical Laboratories, Inc. Rev.6 7/21/98 
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' Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon. MI 49444-2673 ' Phone 231-773-5998 • Fax 231-773-6537 

Julys, 1999 
Ms. Beth Vens 
MDEQ 

RE: TRACE IDXII3 
MDEQ-ERD Project: #4551OQ/BASF Riverview 

Cf?OSS REFERENCE TABLE 

MDEQ ID TRACE ID 
MW-D X113-01 
MW-E X113-02 
MW-H X113-03 
MW-J XH3-04 
MW-I X113-05 
MW-L X113-06 
MW-K X113-07 
MW-A X113-08 
MW-B X113-09 
MW-C X113-10 
MW-F X113-11 



• Analytical Laboratories, Inc. 
2241 Black Creek Road - Muskegon. MI 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Julys, 1999 
Ms. Beth Vens 
MDEQ 

RE: TRACE ID XII3 
MDEQ-ERD Project: #455100/BASF Riverview 

ANALYTICAL RESULTS 
STA TEMENT OF DA TA QUALIFICA TIONS 

TRACE ID: X113-01 Sample ID: MW-D 
X113-02 MW-E 
X113-07 MW-K 
X113-08 MW-A 
X113-11 MW-F 

Parameter: Base Neutral Surrogate Method: EPA SW-846 8270 

Qualifier: Explanation: 
* One of the base/neutral surrogate recoveries was outside the control limits. 

Qualification/Narrative: 
As the other two base/neutral surrogates were within the control limits, no data 
requires qualification. 

TRACE ID: X113-09 
X113-10 

Sample ID: MW-B 
MW-C 

Parameter Base Neutral Surrogates Method: EPA SW-846 8270 

Qualifier: Explanation: 
A dilution of greater than 1:10 was required on this sample. 

Qualification/Narrative: 
Consequently, surrogate recoveries are not available. 

TRACE ID: X113-03 Sample ID: MW-H 
Parameter: All Base Neutral 

Compounds 
Method: EPA SW-846 8270 

Quaimer: 
* 

Explanation: 
The surrogates were out of control low when compared to the control limits. 

Quallfication/Narrattve: 
Additional sample was not available for re-extraction. All positive results and 
reporting limits must be considered estimated. 



Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon, Ml 49444-2673 • Phone 231-773-5998 ' Fax 231-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-01 
Sample ID: MW-D 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
4.1 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
bis(2-Chloroethyl)etJier U 10 ug/L 
1,3-Dichlorobenzene U 10 ug/L 
1,4-Dichlorobenzene U 10 ug/L 
1,2-Djchlorobenzene U 10 ug/L 
Benzyl alcohol U 50 ug/L 
bts(2-Chloroisopropyl)ether U 10 ug/L 
N-Nitroso-di-n-propylamlne u 10 ug/L 
Hexachloroethane U 10 ug/L 
Nitrobenzene U 10 ug/L 
Isophorone U 10 ug/L 
bis(2-Chloroethoxy)methane U 10 ug/L 
1,2,4-Trichlorobenzene U 10 ug/L 
Naphthalene 220 10 ug/L 
4-Chlproaniline U 20 ug/L 
Hexachlbro-1,3-butadiene U 10 ug/L 
2-Methylnaphthalene 20 10 ug/L 
Hexachlorocydopentadiene U 21 Ug/L 
2-Chloronaphthalene U 10 ug/L 
2-Nltroaniline U 20 ug/L 
Dimetirylphthalate U 10 ug/L 
Acenaphthylene 20 10 ug/L 
2,6-Dinitrotoluene U 10 ug/L 
3-Nitroanillne U 20 ug/L 
Acenaphthene U 10 ug/L 
Dibenzofuran 16 10 ug/L 
2,4-Dinitrotoluene U 10 ug/L 
DIethylphthalate U 10 ug/L 
Fluorene 18 10 ug/L 
4-Chlorophenylrphenylether U 10 ug/L 
4-Nitroaniline U 20 lig/L 
N-Nltrosodiphenylamine U 10 ug/L 
4-Bromophenyl-phenylether U 10 ug/L 
Hexachlorobenzene U 10 ug/L 
Phenanthrene 68 10 ug/L 
Anthracene 14 10 ug/L 
Carbazole 20 10 ug/L 
Di-n-butylphthalate U 10 ug/L 
Fluoranthene 54 10 ug/L 
Pyrene 28 10 ug/L 

TRACE lb Suffix Key: DUP - Duplicate MS • Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Peicant Difference QC - Additional Quality Control Rerun 
Qualifier Key: U-Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibrabon D - Quantified from a dilution 

X - Quantified from a previous tun S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



' Aualrlical Laboratories, Inc. 
2241 Black CmkRoad • Muskegon, Mt 49444-2673 • Phone 616-773-5998 • Fax616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #45S100/BASF Riverview 

Trace ID: X113-01 
Sample ID: MW-D 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
4.1 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butyibenzylphthalate U 10 ug/L 
Benzo(a)anthracene U 10 ug/L 
Chrysene U 10 ug/L 
3,3*-Dichlorobenzidine U 20 ug/L 
bis(2-Ethyihexyl)phthalate 12 10 ug/L 
Oi-n-octylphthalate U 10 ug/L 
Benzo(b)fluoranthene 10 10 ug/L 
Benzo(k)fluoranthene .U 10 ug/L 
Benzo(a)pyrene U 10 ugA-
lndeno(1,2,3-cd)pyrene U 10 ug/L 
Dibenzo(a,h)anthracene U 10 ug/L 
Benzo(o,h,i)perylene U 10 ug/L 
Surrogates RECOVERY CONTROL LIMI" 
Nitrobenzene-d5 78 % 46 - 95 
2-Fluorobiphenyl 41 % 40- 93 
p-Terphenyt-d14 40 % * 54- 116 

TRACE ID Suffix Key. OUP-Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control -#-Rerun 
Qualifier Key U - Compound not detected J - Estimated value B - Analyte present in triank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantifiad from a previous run S - Quantifiod from a subsequent mn * - Results do not meet QC acceptance criteria, see narrative 



• Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon, MI 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vens 
MDEQ 
Project; #455100/BASF Riverview 

Trace ID: X113-02 
Sample ID: MW-E 

Batch ID: BNA062301W 
% Solids: NA 

Method; SW-846 8270 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

Water 
2.0 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIM 
bis{2-Chloroethyl)ethef 22 5.0 ug/L 
1,3-Dichlorobenzene U 5.0 ug/L 
1,4-Dichlorobenzene U 5.0 ug/L 
1,2-Dichlorobenzene U 5.0 ug/L 
Benzyl alcohol U 50 ug/L 
bts(2-Chlorolsopropyl)ethef^ 9.3 5.0 ug/L 
N-Nitroso-di-n-propylamlne U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrot)enzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bis(2-Chloroethoxy)methane U 5.0 ug/L 
1,2,4-Trichlorobenzene U 50 ug/L 
Naphthalene 57 5.0 ug/L 
4-Chloroanlline U 20 ug/L 
Hexachloro-1,3-butadiene U 5.0 ug/L 
2-Methylhaphthalene 7.7 5.0 ug/L 
Hexachlorocyclopentadiene U 10 ug/L 
2-Chloronaphthalene U 5.0 ug/L 
2-Nitroani!ine U 20 ug/L 
DImethylphthalate U 5.0 ug/L 
Acenaphthylenp^ 6.4 5.0 ug/L 
2,6-Dlnitrotoluene U 5.0 ug/L 
3-Nitroanlilne U 20 ug/L 
Acenaphthene U 5.0 ug/L 
Dibenzofuran 7.6 5.0 ug/L 
2,4-Dlnitrotoluene U 5.0 ug/L 
Diethylphthalate U 5.0 ug/L 
Fluorene 8.9 5.0 ug/L 
4-Chlorophenyl-phenylether U 5.0 ug/L 
4-Nitroaniline U 20 ug/L 
N-Nltrosodiphenylamine U 5.0 ug/L 
4-Bromophenyt-phenylether U 5.0 ug/L 
Hexachlorobenzene U 50 ug/L 
Phenanthrene 38 5.0 ug/L 
Anthracene 7.8 5.0 ug/L 
Carbazole U 10 ug/L 
Di-n-biitylphthalate U 5.0 ug/L 
Fluoranthene 28 5.0 ug/L 
Pyrene 20 5.0 ug/L 

TRACeiD Suffix Kiy; DUP • Duplicata MS • Matrix Spitw MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Addltional Quality Control Rerun 
Qualifier Key; U-Compound not detected J - Estimated value B - Analyte present in blank E • Exceeded tlie range of callbrabon D - Quantified from a dilution 

X • Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



jfc*" Anah'tical Laboratories, Inc. 
2241 Black Cnvk Road • Muskegon, Ml 49444-2673 • Phone 616-773-599S • fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-02 
Sample ID: MW-E 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier: 2.0 
Sample Date: 06/18/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate U 5.0 ug/L 
Benzo(a)anthracene u 5.0 ug/L 
Chrysene u 5.0 ug/L 
3,3^-Dichlorobenzidine u 20 ug/L 
bis(2-Ethylhexyl)phthalate u 5.0 ug/L 
Di-n-octyJphthalate u 5.0 ug/L 
Benzo(b)fluoranthene 5.5 5.0 ug/L 
Benzo(k)fluoranthene U 5.0 ug/L 
Benzo(a)pyrene U 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a,h)anthracene U 5.0 ug/L 
Benzo(g,h,i)perylene U 5.0 ug/L 
Surrogates RECOVERY CONTROL LIMITS 
Nitrobenzene-d5 53 % 46- 95 
2-Fluorobiphenyl 49 % 40- 93 
p-Terphenyl-d14 29 % * 54- 116 

TRACE ID Suffix Key: DUP • Duplicate IAS - lAatrix Spite MSD - Matrix Spite Duplicate RPD - Relative Percent Difference QC - Additional Quality Control -ff-Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B - Anelyte present In blank E - Exceeded the range of calibration D - Quantified from a dilubon 

X • Ouantilied from a prerrious run S - Quantified from a subsequent tun * • Results do not meet QC acceptance criteria, see narrative 



• Analytical Laboratories, Inc. 

2241 Black Creek Road • Muskegon. MI 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-03 
Sample ID: MW-H 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier: 1.0 
Sample Date: 06/18/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

bi8(2-Chloroethyl)ether U * 5.0 ug/L 
1,3-Dichlorobenzene U * 5.0 ug/L 
1,4-Dichlorobenzene U * 5.0 ug/L 
1,2-Dichlorobenzene U • 5.0 ugA-
Beirzyl alcohol U * 50 ug/L 
bls{2-Chlorolst)propyl)ether U * 5.0 ug/L 
N-Nitroso-di-n-propylanilne U • 5.0 ug/L 
Hexachloroethane U « 5.0 ug/L 
Nitrobenzene U * 5.0 ug/L 
Isophorone U * 5.0 ug/L 
bls{2-Chloroethoxy)methane u * 5.0 ug/L 
1.2,4-Trichlorobenzene u * 5.0 ug/L 
Naphthalene u * 5;0 ug/L 
4-Ghloroanilin0 u * 20 ug/L 
Hexachloro-1,3-butadiene u * 5.0 ug/L 
2-Methylnaphthalene u * 5.0 ug/L 
Hexachlorocyclopentadiene u * 5.0 ug/L 
2-Chloronaphthalene u 5.0 ug/L 
2-Nitroaniline u • 20 ug/L 
Dimethylphthalate u * 5.0 ug/L 
Acenaphthylene u * 5.0 ug/L 
2,6-Dinltrotoluene u * 5.0 ug/L 
3-NitroaniDne u 20 ug/L 
Acenaphthene u * 5.0 ug/L 
Dlbenzofuran u * 5.0 ug/L 
2,4-Dinitrotoluene u * 5.0 ug/L 
Diethylphthalate u * 5.0 ug/L 
Fluorene u * 5.0 ug/L 
4-ehlorophenyl-phenylether u * 5.0 ug/L 
4-Nltroanlllne u * 20 ug/L 
N-Nltrosodiphenylamine u • 5.0 ug/L 
4-Bromophenyl-phenylether u •* 5.0 ug/L 
Hexachlorokienzene u * 5.0 ug/L 
Phenanthrene u * 5.0 ug/L 
Arithracene u * 5.0 ug/L 
Carbazole u * 10 ug/L 
Di-n-butylphthalate u * 5.0 ug/L 
Fluotanthene u * 5.0 ug/L 
Pyrene u * 5.0 ug/L 

TRACE 10 Suffix Key: OUP-Duplicate MS - Matrix Spike MSO - Matrix Spike Duplicate RPD - Relative Perceirt Difference QC - Additional Quality Control Rerun 
Qualifier Key. U - Compound not detected J - Estimated value B - Analytie present in trlank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from e subsequent ron ' - Results do not meet QC acceptance criteria, see narrative 



Analytical Laboratories, Inc. 

2241 Black Creek Road • Muskegon. MI 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-03 
Sample ID: MW-H 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplien 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.0 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate U * 5.0 ug/L 
Ben2o{a)anthracene U * 5.0 ug/L 
Chrysene U 5.0 ug/L 
3,3^-Dichlorobenzidine U * 20 ug/L 
bis(2-Ethylhexyt)phthalate U * 5.0 ug/L 
Di-n-octylphthalate U * 5.0 ug/L 
Benzo(b)fiuoranthene U * 5.0 ug/L 
Benzo(k)fluoranthene U * 5.0 ug/L 
Benzo(a)pyrene U * 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U * 5.0 ug/L 
Dibenzo(a,h)anthracene U 5.0 ug/L 
Benzo(g, h,i)perylene U 5.0 ug/L 
Surrogates RECOVERY CONTROL LIMITS 
Nitrobenzene-d5 43 % * 46- 95 
2-Fluorobiphenyt 35 % * 40- 93 
p-Terphenyl-d14 43 % * 54- 116 

TRACE ID Suffix Kay: DUP - Duplicate MS • Matrix Spike MSD • Matrix Spike Duplicate RPD • Relative Percent Difference QC - Additional Quality Control • # - Renin 
Quallflef Kay; U - Compound not detected J • Eadmaled value B • Analyte present In blank E - Exceeded the range of calibration D - Quantified from a dilution 

X- Quatdilied from a previous run S - QuantHied from a subsequent run *-Results do not meet QC acceptance criteria, see nanative 



Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon. Ml 4SM44-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-04 
Sample ID: MW-J 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.1 
06/18/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

rmi-Voiatile Organic Analytes RESULTS REPORTING LIM 
bis(2-Chloroethyl)ether U 5.0 ug/L 
1,3-Dichlorobenzene u 5.0 ug/L 
1,4-Dichlorobenzene u 5.0 ug/L 
1,2-Dichlorobenzene u 5.0 ug/L 
Benzyl alcohol u 50 ug/L 
bi8(2-Chloroi8opropyl)ether 22 5.0 ug/L 
N-Nitroso-di-n-propylamine ,U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bls(2-Chloroethoxy)methane U 5.0 ug/L 
1,2,4-Trichlorobenzene U 5.0 ug/L 
Naphthalene 170 E 5.0 ug/L 
4-Chloroanillne U 20 ug/L 
Hexachloro-1,3-butadiene u 5.0 ug/L 
2-Methylnaphthalene 13 5.0 ug/L 
Hexachlorocydopentadiene U 5.0 ug/L 
2-Chloronaphthalene U 5.0 ug/L 
2-Nitroaniline U 20 ug/L 
Dimethylphthalate U 5.0 ug/L 
Acenaphthylene 11 5.0 ug/L 
2,6-Dinltrotoluene U 5.0 ug/L 
3-Nltroanlline U 20 ug/L 
Acenaphthene U 5.0 ug/L 
DIbenzofuran 6.2 5.0 ug/L 
2,4-Dlnltrotoluene U 5.0 ug/L 
Diethylphthalate U 5.0 ug/L 
Fluorene 8.6 5.0 ug/L 
4-Chlorophenyl-phenylether U 5.0 ug/L 
4-Nitroanillne U 20 ug/L 
N-Nltrosodiphenylamlne U 5.0 ug/L 
4-Bromophenyl-phenylether U 5.0 ug/L 
Hexachlorobenzene U 5.0 ug/L 
Phenanthrene 16 5.0 ug/L 
Anthracene U 5.0 ug/L 
Carbazole U 10 ug/L 
D'i-n-butylph^a)ate • 5.0 ug/L 
Fluoranthene 8.7 5.0 ug/L 
Pyrene 6.6 5.0 ug/L 

TRACE ID Suffix Key: PUP • Duplicate MS - Matrix Spike MSD-Matrix Spike Duplicate RPD - Relative Petcent Difference QC - Additional Quality Control Rerun 
Qualifier Key; U-Compound not detected J - Estimated value B - Analyte present in Iriank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous tun S - Quantified from a subsequent nin • - Results do not meet QC acceptance criteria, see narrative 



AimlYtical Laboratories, Inc. 
2241 Black Creek koad 'Muskegon, MI 49444-2673 • Phone 616-773-3998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #465100/BASF Riverview 

Trace ID: XII3-04 
Sample ID: MW-J 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier: 1.1 
Sample Date: 06/18/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate U 5.0 ug/L 
Benzo(a)anthracene U 5.0 ug/L 
Chrysene U 5.0 ug/L 
3,3^-Dichlorobenzidine U 20 ug/L 
bis(2-Ethylhexyl)phthalate U 5.0 ug/L 
Di-n-octylphthalate U 5.0 ug/L 
Benzo(b)fluoranthene U 5.0 ug/L 
Benzo(k)flupranthene U 5.0 ug/L 
Benzo(a)pyrene U 5.0 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a,h)anthracene U 5.0 ug/L 
Benzo(g,h,i)peryiene U 5.0 ug/L 
Surrogates RECOVERY CONTROL UMITS 
Nitrobenzene-dS 59 % 46- 95 
2-Fluoroblphenyt 54 % 40- 93 
p-Terphenyl-d14 66 % 54 - 116 

TRACE ID Suffix Key: DUP - Dupticate MS • Matiix Spike MSD - Matrix Spike Duplii»te RPD - Relative Percent Differefice QG - Additional Quality Control Rerun 
Qualilier U - Compound not detected J - Estimated value B • Analyte present in blank E - Exceeded the range of calibration 0 • Quantiiied from a dilution 

X - Quantiiied from a previous run S • Quantified from a subsequent njn * - Results do not meet QC acceptance criteria, see narrative 



22'iI Black Creek RoaJ • Muskegon. MI 49444-2673 ' Phone 231-773-5998 • Fax 231-773-6537 
' Analytical Laboratories, Inc. 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-04-2 
Sample ID: MW-J 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 

SW-846 8270 
Water 
2.2 
06/18/99 
06/21/99 
06/23/99 
07/06/99 

Report Date: 07/08/99 

emi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
bi8(2-Chloroethyl)ether X 5.5 ug/L 
1,3-Dichlorobenzene X 5.5 ug/L 
1,4-Dichlorot)enzene X 5.5 ug/L 
1,2-Dichlorobenzene X 5.5 uglL 
Benzyl alcohol X 50 ug/L 
bis(2-Chloroisopropyl)ether X 5.5 ug/L 
N-Nltroso-di-n-propylamlne X 5.5 ug/L 
Hexachloroethane X 5.5 ug/L 
Nitrobenzene X 5.5 ug/L 
Isophorone X 5.5 ug/L 
bls(2-Chloroethoxy)methane X 5.5 ugA. 
1,2,4-Trichlorobenzene X 5.5 ug/L 
Naphthalene 120 5.5 ug/L 
4-Chloroannine X 20 ug/L 
Hexachloro-1,3-butadiene X 5.5 ug/L 
2-Methylnaphthalene X 5.5 ug/L 
Hexachlorocydopentadiene X 11 ug/L 
2-Chloronaphthalene X 5.5 ug/L 
2-Nitroaniline X 20 ug/L 
Dimethylphthalate X 5.5 ug/L 
/^enaphthylene X 5.5 ug/L 
2,6-Djn'itrotoluene X 5.5 ug/L 
3-Nitroanlline X 20 ug/L 
Acenaphthene X 5.5 ug/L 
DIbenzofuran X 5.5 ug/L 
2,4-Dlnitrotoluene X 5.5 ug/L 
Diethylphthalate X 5.5 ug/L 
Fluorene X 5.5 ug/L 
4-Chlorophenyl-phenylether X 5.5 ug/L 
4-Nitroanlline X 20 ug/L 
N-Nltrosodiphenyiamlne X 5.5 ug/L 
4-Bromophenyl-phenylether X 5.5 ug/L 
Hexachlorobenzene X 5.5 ug/L 
Phenanthrene X 5.5 ug/L 
Anthracene X 5:5 ug/L 
Carbazole X 10 ug/L 
Dl-n-butylphthalate X 5.5 ug/L 
Ruoranthene X 5.5 ug/L 
Pyrene X 5.5 ug/L 

TRACE ro Suftix Key: DUP - Duplicate MS - Matrix Spike MSP - Matrix Spike Duplicate RPD - Relative Peicent Difference OC - Additional Quality Control -#• Rerun 
Qualifiar Key: U-Compound not detected J • Estimated value B - Analyte present in^blank E - Exceeded the range of caiibration D - Quantifiod from a dilution 

X - Quantified from a previous run S • Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see nerrative 



• Analytical Laboratories, Inc. 
2241 Btack Creek Road • Muskegon, MI 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #45S100/BASF Riverview 

Trace ID: X113-04-2 
Sample ID: MW-J 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Muitipiier: 2.2 
Sample Date: 06/18/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/06/99 
Report Date: 07/08/99 

Semi-Volatile Organic Analytes 
Butytbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3,3^-Djchlorobenzidine 
bis(2-E1tiythe)(yl)phthalate 
Dt-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo{g.h,i)perylene 
Surrogates 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-d14 

RESULTS 
X 
X 
X 
X 
X 
X 
X 

,x 
X 
X 
X 
X 

RECOVERY 
% X 
% X 
% X 

REPORTiNG LIMITS 
5.5 ug/L 
5.5 ugfl. 
5.5 ug/L 
20 ug/L 

5.5 ug/L 
5.5 ugfl. 
5.5 ug/L 
5.5 ugfl. 
5.5 ug/L 
5.5 ugA. 
5.5 ug/L 
5.5 ug/L 

CONTROL LIMITS 
46- 95 
40-93 
54- 116 

TRACE ID Suffix Key: OUP - Duplicate MS • Matrix Spike MSD - Matrix Spike Duplicate RPD • Relative Percent Difference QC - Additicnai Quality Controi Rerun 
Qualifier Key; U-Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded ttie range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see nanative 



2241 Blacb Creek Road • Muskegoti, MI 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 
• Analytical Laboratories, Inc. 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-06 
Sample ID: MW-L 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.1 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

bis(2-Chloroethyl)ether U 5.0 ug/L 
T.S-Dichlorobenzene U 5.0 ug/L 
1,4-Dichlorobenzene U 5.0 ug/L 
1,2-Oichlorobenzene U 5.0 ug/L 
Benzyl alcohol U 50 ug/L 
bis(2-Chlorolsopropyl)ether U 5.0 ug/L 
N-Nitroso-di-n-propylamine U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bls(2-Chloroethoxy)nriethane U 5.0 ug/L 
1,2,4-Trichlorobenzene U 5.0 ug/L 
Naphthalene U 5.0 ug/L 
4-Chloroaniline U 20 ug/L 
Hexachloro-1,3-butadlene U 5.0 ug/L 
2-Methylnaphthalene U 5.0 ug/L 
Hexachlorocydopentadlene U 5.5 ug/L 
2-Chloronaphthalene U 5.0 ug/L 
2-Nitroanillne U 20 ug/L 
Dimethylphthalate U 5.0 ug/L 
Acenaphthylene U 5.0 ug/L 
2.6-Dlnltrotoluene u 5.0 ug/L 
3-Nttroaniline u 20 ug/L 
Acenaphthene u 5.0 ug/L 
Dibenzofuran u 5.0 ug/L 
2,4-Dinitrotoluene u 5.0 ug/L 
Diethylphthalate u 5.0 ug/L 
Fluorene u 5.0 ug/L 
4-Chlorophenyl-phenylether u 5.0 ug/L 
4-Nltroanlline u 20 ug/L 
N-Nitrosodlphenylamine u 5.0 ug/L 
4-Bromophenyl-phenylether u 5.0 ug/L 
Hexachjorobenzene u 5.0 ug/L 
Phenanthrene u 5.0 ug/L 
Anthracene u 5.0 ug/L 
Carbazole u 10 ug/L 
Di-n-butylphthalate u 5.0 ug/L 
Fluoranthene u 5.0 ug/L 
Pyrene u 5.0 ug/L 

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - RetaSve Percent Difference QC - Additional Quality Control Rerun 
Quallfiar Key U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded tfie range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



Analytical Laljoratories, Inc. 
2241 Black Crvek Road • Muskegon, M! 49444-267^ • Pljoiw 6l6-773-5S)98 • Fax616-773-6.537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-06 
Sample ID: MW-L 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
1.1 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3, S^-Dichlorobenzidine 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Surrogates 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-TerphenyFd14 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
58 % 
56 % 
56 % 

REPORTING LIMITS 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
20 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 

CONTROL UMITS 
46 - 95 
40- 93 
54- 116 

TRACE ID Suffix Key: DUP-Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD-Relatiwe Percent Difference QC - Additional Quality Control Rerun 
Qualifier Key: U-Compound not detected J - Eatimated value B - Analyte present In triank E - Exceeded the range of calibration D - Quantified from a dilution 

X • Quantified from a previous run S - Quantified from a subsequent run ' - Results do not meet QC acceptance criteria, see nanative 



Aiialrttcal Laboratories, Inc. 
2241 Black Cret-k Road • Afiisfcegoii, AH 49444-267S • Pbone 6J6-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MOEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-07 
Sample ID: MW-K 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 

SW-846 8270 
Water 
1.1 
06/17/99 
06/21/99 
06/23/99 
07/02/99 

Report Date: 07/08/99 

bis(2-Chloroethyl)ether U 5.0 ug/L 
1,3-Dichiorobenzene u 5.0 ug/L 
1,4-DichlorobefTzene u 5.0 ug/L 
1,2-Dichlorobenzene u 5.0 ug/L 
Benzyl alcohol u 50 ug/L 
bis(2-Chlorolsopropyl)ether u 5.0 ug/L 
N-Nitroso-dl-n-propyiafnine u 5.0 ug/L 
Hexachloroethane u 5.0 ug/L 
Nitrobenzene u 5.0 ug/L 
Isophorone u 5.0 ug/L 
bi8(2-Chloroethoxy)methane u 5.0 ug/L 
1,2,4-T richlprpbenzene u 5.0 ug/L 
Naphthalene u 5.0 ug/L 
4-Chloroanlline u 20 ug/L 
Hexachloro-1,3-butadiene u 5:0 ug/L 
2-Methylnaphthalene u 5:0 ug/L 
Hexachlorocyctopentadiene u 5.5 ug/L 
2-Chloronaphthalene u 5.0 ug/L 
2-Nitroahlline u 20 ug/L 
Dimethylphthalate u 5.0 ug/L 
Acenaphthylene u 5.0 ug/L 
2i6-Dinitrotoluene u 5.0 ug/L 
3-Nitroanillne u 20 ug/L 
Acenaphthene u 5.0 ug/L 
Dlktenzofuran u 5.0 ug/L 
2,4-Dinitrotoluene u 5.0 ug/L 
Diethylphthalate u 5.0 ug/L 
Fluorene u 5.0 ug/L 
4-Chlorpphenyl-phenylether u 5.0 ug/L 
4-Nitroanlline u 20 ug/L 
N-Nltrosodiphenylamine u 5.0 ug/L 
4-Brom'ophenyl-phenylether u 5.0 ug/L 
Hexachlorobenzene u 5.0 ug/L 
Phenanthrene u 5.0 ug/L 
Anthracene u 5.0 ug/L 
Garbazole u 10 ug/L 
Di-n-butylphthalate u 5.0 ug/L 
Ruoranthene u 5.0 ug/L 
Pyrene u 5.0 ug/L 

TRACE ID Suffix Key: DUP - Duplicata MS • Matrix Spllis MSD - Matrix Spito Duplicate RPD - Relative Percent Difhrenca QC - Additicnal Quality Control Rerun 
Qualifier Kay: U • Compound not detected J - Eedmated value B • Analyte present In blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous mn S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



UMdUhLikUbAi^ 
2241 Black Cnvk Road • Muskegon, Ml49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Analytical Laboratories, Inc. 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-07 
Sample ID: MW-K 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Muitiplier: 1.1 
Sample Date: 06/17/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

Semi-Volatile Organic Analytes 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3,3^-Dichlorobenzidjne 
bis(2-Ethy1hexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Ben2o(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibertzo(a, h)anthracene 
Benzo(g,h,i)perylene 
Surrogates 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyt-dlA 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
80 % 
55 % 
38 % * 

REPORTING LIMITS 
5.0 
5.0 
5.0 
20 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

CONTROL UMITS 
46- 95 
40- 93 
54- 116 

TRACE ID suffix Key: DUP - Dupiieate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Reiative Percent Difference QC - Additional Quaiity Controi Rerun 
Ouaiilier Key: U-Compound not detected J - Estimated value B - Analyte present in blank E. Exceeded tfie range of calibratian D - Quantified from a dilution 

X - Quantified from a previous tun S - Quantified from a subsequent nin • - Results do not meet QC acceptance criteria, see narrative 



Amlylical Laboratories, Itic. 
2241 Black Creek Road • Mitskcgui}. Ml 49444-2673 • Phone 6I6-773-599S • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-08 
Sample ID: MW-A 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier: 1.1 
Sample Date: 06/17/99 

Sample Received: 06/21/99 
Extraction Date: 06/23/99 

Analysis Date: 07/02/99 
Report Date: 07/08/99 

bis(2-Chloroethyl)ether U 5.0 ug/L 
1,3-Dichlorobenzene U 5.0 ug/L 
1,4-Dichlorobenzene U 5.0 ug/L 
1,2-Dichlorobenzene U 5.0 ug/L 
Benzyl alcohol U 50 ug/L 
bi8(2-Chloro'i8opropyl)ether 13 5.0 ug/L 
N-Nltroso-dl-n-propylamine U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bls(2-Chloroethoxy)methane U 5.0 ug/L 
1,2,4-T richlorobenzene U 5.0 ug/L 
Naphthalene 15 5.0 ug/L 
4-Chloroannine U 20 ug/L 
H«(achloro-1,3-butadlene U 5.0 ug/L 
2-Methylnaphthalene U 5.0 ug/L 
Hexachlorocydopentadiene U 5.5 ug/L 
2-Chloronaphthalene U 5.0 ug/L 
2-Nitroanifine U 20 ug/L 
Dimethylphthalate U 5.0 ug/L 
Acenaphthylene U 5.0 ug/L 
2,6-Dinitrotoluene U 5.0 ug/L 
3^Nitroanlline U 20 ug/L 
Acenaphthene U 5.0 ug/L 
DIbenzofuran U 5.0 ug/L 
2,4-Dinitrotoluene U 5.0 ug/L 
Diethylphthalate U 5.0 ug/L 
Fluorene U 5.0 ug/L 
4-Chlorophenyl-phenylether u 5.0 ug/L 
4-Nitroanlline u 20 ug/L 
N-NitrosodiphenylaiTtine u 5.0 ug/L 
4TBromophenyl-phenylether u 5.0 ug/L 
Hexachlorobenzene u 5:0 ug/L 
Phenanthrene u 5.0 ug/L 
Anthracene u 5.0 ug/L 
Carbazole u 10 ug/L 
Di-n-butylphthalate u 5.0 ug/L 
Fluoranthene u 5.0 ug/L 
Pyrene u 5.0 ug/L 

TRACE ID Suffix Key: DUP - Duplicata MS - Matrix Spike MSD • lltetrix Spike Duplicate RPD - Relative Peicent Difference 00 - Additional Quaiity Control -if-Rerun 
Qualifier Key: U - Compound not detected J - Estimated value B - Analyts present in Idank E • Exceeded the range of caiibration D - Quantified from a dilution 

X • Quantilied from a previous run S - Quantified from a subsequent run ' - Results do not meet QC acceptance criteria, see narrative 



® Amivtical Laboratories, Inc. 
2241 Black CreekKoad • Muskt^oii, M149444-267} • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-08 
Sample ID: MW-A 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier: 1.1 
Sample Date: 06/17/99 

Sample Received: 06/21/99 
Extraction Date; 06/23/99 

Analysis Date; 07/02/99 
Report Date: 07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthaiate U 5.0 ug/L 
Benzo(a)anthracene U 5.0 ug/L 
Chrysene U 5.0 ug/L 
3,3^-Dichlorobenzidine U 20 ug/L 
bis(2-Ethylhexyl)phthalate U 5.0 ug/L 
Di-n-octylphttialate U 5.0 ug/L 
Benzo(b)fluoranthene U 5.0 ug/L 
Benzo(k)fluoranthene U 5.0 ug/L 
Benzo(a)pyrene U 50 ug/L 
lndeno(1,2,3-cd)pyrene U 5.0 ug/L 
Dibenzo(a,h)anthracene U 5.0 ug/L 
Benzo(g.h,i)perylene u 5.0 ug/L 
Surrogates RECOVERY CONTROL UMUS 
Nitrobenzene-dS 57 % 46- 95 
2-Ruorobiphenyl 61 % 40- 93 
p-Terphenyl-d14 47 % * 54- 116 

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD • Matrix Spike Duplicate RPO - Relative Percent Dillerence QC - Additionai Quality Controi - P - Rerun 
Qualifiar Key; U - Compound not detected J - Eetimatad value B - Analyle present in blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent ran * - Results do not meet QC acceptance criteria, see nanalive 



Analytical Laboratories, Inc. 
2241 Blact; CrvekRoad • Mnsbegon, MI 49444-2673 • Phone 616-773-599S • Fax 616-773-6537 

Ms. Beth Vans 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-09 
Sample ID: MW-B 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
140 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

smi-Volatile Organic Analytes RESULTS REPORTING LIM 
bis(2-Chloroethy()ether U 350 ug/L 
1,3-Dichlorobenzene u 350 ug/L 
1,4-Dichlorobenzene u 350 ugA. 
1,2-Dichlorobenzene u 350 ug/L 
Benzyl alcohol u 350 ug/L 
bis(2-Chlorolsopropyl)ether u 350 ug/L 
N-Nltroso-di-n-propylamine u 350 ug/L 
Hexachloroethane u 350 ug/L 
Nitrobenzene u 350 ug/L 
Isophorone u 350 ug/L 
bls(2-Chloroethoxy)methane u 350 ug/L 
1,2,4-Trichlorobenzene u 350 ug/L 
Naphthalene 680 350 ug/L 
4-Ch|oroanlline U 350 ug/L 
Hexachloro-1,3-butadiene U 350 ugA. 
2-Methylnaphthalene U 350 ug/L 
Hexachlorocydopentadiene U 700 ug/L 
2-Chloronaphthalene U 350 ug/L 
2-Nitroanlllne U 350 ug/L 
DImethylphthalate u 350 ug/L 
Acenaphthylene u 350 ug/L 
2,6-Dlnltrotoluene u 350 ug/L 
3-Nltroaniline u 350 ug/L 
Acenaphthene u 350 ug/L 
Dibenzofuran u 350 ug/L 
2,4-DlnltrotolUene u 350 ug/L 
DIethylphthalate u 350 ug/L 
Fluorene u 350 ug/L 
4-Chlorophenyl-phenylether u 350 ug/L 
4-Nitroanillne u 350 ug/L 
N-Nitrbsodiphenylamine u 350 ug/L 
4-Bromophenyl-phenylether u 350 ug/L 
Hexachlorobenzene u 350 ugA-
Phenanthrene 560 350 ug/L 
Anthracene U 350 ug/L 
Carbazole U 350 ug/L 
Di-n-butylphthalate u 350 ug/L 
Fluoranthene 400 350 ug/L 
Pyrene U 350 ug/L 

TRACE ID Suffix Key: DUP - Duplicate MS - fitotrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Aridltional Quality Control Rerun 
Qual'tfier Key. U-Compountl not detected J - Esbmated value B - Analyle present in blank E • Exceeded ttie range of calibration D • Quantified from a dilution 

X • Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



Analylical Laboratories, Inc. 
2241 Black CtvekRoad • Muskegon, MI 49444-2673 • Phone 616-773-5998 • Fa.x 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-09 
Sample ID: MW-B 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
140 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

emi-Volatile Organic Analytes RESULTS REPORTING LIMITS 
Butylbenzylphthalate U 350 ug/L 
Benzo(a)anthracene u 350 ug/L 
Chrysene u 350 ug/L 
3,3'-Dichlorobenzidine u 350 ug/L 
bis(2-Ethylhexyl)phthalate u 350 ug/L 
Di-n-octylphthalate u 350 ug/L 
Benzo(b)fluoranthene u 350 ug/L 
Benzo(k)fluoranthene u 350 ug/L 
Benzo(a)pyrene u 350 ug/L 
lndeno(1,2,3-cd)pyrene u 350 ug/L 
Dibenzo(a, h)anthracene u 350 ug/L 
Benzo(g,h,i)perylene u 350 ug/L 
Surrogates RECOVERY CONTROL LIMITS 
Nitrobenzene-d5 % * 46- 95 
2-Fluorobiphenyl % * 40- 93 
p-Terphenyl-d14 % * 54- 116 

TRACE ID Suffix Key; DUP-Dupli«ate MS - Matrix Spike MSD • Matrix Spike Duplicate RPD - Relative Percent DiHerence QC • Additional Duality Control Rerun 
Qualifier Ketr U - Compound not delected J - Estimated value B • Analyte present in Irlank E • Exceeded tire range of calibration D - Quantified from a dilution 

X - Quantified from a previous nin S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see nanative 



Aiialvtical Laboratories, Inc. 
2241 Blacb Creek Road • Muskegon, Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-10 
Sample ID: MW-C 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
26 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

imi-Volatile Organic Analytes RESULTS REPORTING LIM 
bis(2-Chloroethyl)ether U 65 ug/L 
1,3-Dichlorobenzene u 65 ug/L 
1,4-Dichlorobenzene u 65 ug/L 
1.2-Dichlorobenzene u 65 ug/L 
Benzyl alcohol u 65 ugA. 
bis(2-Chloroi8opropyl)ether u 65 ug/L 
N-Nitroso-di-n-propylamine u 65 ug/L 
Hexachloroethane u 65 ug/L 
Nitrobenzene u 65 ug/L 
Isophorone u 65 ug/L 
bis(2-Chloroetho)^)methane u 65 ug/L 
1,2,4-T richlorobenzene u 65 ug/L 
Naphthalene 67 65 ug/L 
4-Chloroaniline U 65 ug/L 
Hexachloro-1,3-butadlene U 65 ug/L 
2-Methylnaphthalene U 65 ug/L 
Hefachlorocydopentadiene U 130 ug/L 
2-Chloronaphthalene U 65 ug/L 
2-Nltroannine u 65 ug/L 
Dimethylphthalate u 65 ug/L 
Acenaphthylene u 65 ug/L 
2,6-Dlnitrotoluene u 65 ug/L 
3-Nltroanillne u 65 ug/L 
Acenaphthene u 65 ug/L 
DItrenzofuran u 65 ug/L 
2,4-Dinltrotoluene u 65 ug/L 
Diethylphthalate u 65 ug/L 
Fluorene u 65 ug/L 
4-Chlorophenyl-phenylether u 65 ug/L 
4-Nitroanillne u 65 ug/L 
N-Nitro8odiphenylamine u 65 ug/L 
4-Bromophenyl-phenylether u 65 ug/L 
Hexachlorobenzene u 65 ug/L 
Phenanthrene u 65 ug/L 
Anthracene u 65 ug/L 
Carbazole u 65 ug/L 
Dhn-butylphthalate u 65 ug/L 
Fluoranthene u 65 ug/L 
Pyrene u 65 ug/L 

TRACE ID Suffix Key; DUP - Duplicate MS • Matrix Spike MSO - Matrix Spike Duplicate RPD - Relative Percent Difference DC - Additional Quality Control -#-Rerun 
Qualifier U-Compound not detected J - Estlmatad value B - Analyte present in blank E • Exceeded the range of calibration D-Quantified from.a dilution 

X - Quantified from a previous run S - QuantHied from a subsequent tun * • Results do not meet QC acceptance criteria, see narrative 



Aiialylical Laboratories, Inc. 
2241 Black Creek Road • Muskegon. Ml 49444-2673 • Pbone 616-773-5998 • Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-10 
Sample ID: MW-C 

Batch ID: BNA062301W 
% Solids: MA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
26 
06/17/99 
06/21/99 
06/23/99 
07/02/99 
07/08/99 

Semi-Volatile Organic Analytes 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3,3^-Dichlorobenzidine 
bis(2-Ethy1hexyl)phthalate 
Dkn-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)pery1ene 
Surrogates 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-d14 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
% * 
% * 
% * 

REPORTING LIMITS 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 
65 ug/L 

CONTROL LIMITS 
46- 95 
40- 93 
54- 116 

TRACE ID Suffix Kay; DUP • Duplieata MS • Matrix Splto MSD • Matrix Spike Duplicate RPD • Relative Percent Differanea QC • Additional Quality Control Rerun 
Qualifier Key; U-Compound not detected J - Estimated value B - Analyte present In blank E - Exceeded tire range of callbiation D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance ciitetia, see narrative 



2241 Black Creek Road • Muskegon, MI 49444-2673 • Phone 616- 773-5998 
Analytical Laboratories, Inc. 

• Fax 616-773-6537 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-11 
Sample ID: MW-F 

Batch ID: BNA062301W 
% Solids: NA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
5.0 
06/18/99 
06/21/99 
06/23/99 
07708/99 
07/08/99 

Semi-Volatile Organic Analytes RESULTS REPORTING UN 
bi8(2-Chloroethyl)ether U 13 ugA. 
1,3-Dichlorobenzene u 13 ug/L 
1,4-Dichlorobenzene u 13 ug/L 
1.2-Dichlorobenzene u 13 ug/L 
Benzyl alcohol u 50 ug/L 
bis(2-Chlorolsopropyl)ether u 13 ug/L 
N-Nitroso-di-n-propylamlne u 13 ug/L 
Hexachloroethane u 13 ug/L 
Nitrobenzene u 13 ug/L 
Isophorone u 13 ug/L 
bis(2-Chloroethoxy)methane u 13 ug/L 
1,2.4-Trichlorobenzer1e u 13 ug/L 
Naphthalene u 13 ug/L 
4-Chloroaniline u 20 ug/L 
Hexachloro-1,3-butadiene u 13 ug/L 
2-Methylnaphthalene u 13 ug/L 
Hexachlorocydopentadiene u 25 ug/L 
2-Chl6ronaphthalene u 13 ug/L 
2-Nitroanillne u 20 ug/L 
Oimethylphthalate u 13 ug/L 
Acenaphthylene u 13 ug/L 
2,6-Dinitrotoluene u 13 ug/L 
3-Nitroaniline u 20 ug/L 
Acenaphthene u 13 ug/L 
Dibenzofuran u 13 ug/L 
2,4-Dlnitrotoluene u 13 ug/L 
Dle^ylphthalate u 13 ug/L 
Ruorene u 13 ug/L 
4-Chlorophenyt-phenylether u 13 ug/L 
4-Nitroanlllne u 20 ug/L 
N-Nltrosodiphenylamlne u 13 ug/L 
4-Bromophenyl-phenylether u" 13 ug/L 
Hexachlbrdbenzene u 13 ug/L 
Phenanthrene u 13 ug/L 
Anthracene u 13 ug/L 
Carbazole u 13 ug/L 
Di-n-butylphthalate u 13 ug/L 
Fluoranthene u 13 ug/L 
Pyrene u 13 ug/L 

TRACE ID Suffix Key: DUP • Duplicate MS • Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference 00 - Additional Quality Control Rerun 
Qualifier Key; U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded tlie range of calibration D - Quantified from a dilution 

X - Quantified from a previous nrn S - Quantified from a subsequent ran * - Results do not meet QC acceptance criteria, see nanative 



2241 Black Creek Road • Muskegon, Ml 49444-2673 • Phone 6l6-773-59S>8 • Fax 616-773-6537 
® Analytical Laboratories, Inc. 

Ms. Beth Vens 
MDEQ 
Project: #455100/BASF Riverview 

Trace ID: X113-11 
Sample ID: MW-F 

Batch ID: BNA062301W 
% Solids: MA 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

SW-846 8270 
Water 
5.0 
06/18/99 
06/21/99 
06/23/99 
07/08/99 
07/08/99 

Semi-Volatile Organic Analytes 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3,3^-Dichlorobenzidine 
bis(2-Ethythexyl)phttialate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a, h)anttiracene 
Benzo(g,h,i)perylene 
Surrogates 
Nitrobenzene-dS 
2-Fluorobiphenyl 
p-Terphenyt-d14 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
64 % 
89 % 
50 % • 

REPORTING LIMITS 
13 ug/L 
13 ug/L 
13 ug/L 
20 ug/L 
13 ug/L 
13 ug/L 
13 ug4-
13 ug/L 
13 ug/L 
13 ug/L 
13 ug/L 
13 ug/L 

CONTROL LIMITS 
46- 95 
40- 93 
54- 116 

TRACE ID SufRx Key: DUP-Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference 00 - Additional Quality Control -#-Rerun 
Qualifier Ker U - Compound not detected J - EsHmatad vaiue B - Analyte present in blank E - Exceeded ttie range of calibration D - Quantified from a dilution 

X - Quantifisd frorn a previous run S - Quantifisd from a subsequent mn * - Results do not meet QC acceptance criteria, see narrative 
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Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon. MI 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Julys, 1999 
Ms. Beth Vens 
MDEQ 

RE; TRACE ID X113 
MDEQ-ERD Prqect: #455100/BASF Rlverview 

QUALITY CONTROL RESULTS 
STA TEMENT OF DA TA QUALIFICA TIONS 

There were no problems encountered during analysis of the samples that resulted in qualification 
or estimation of data. Quality control data which did not meet specifications, but had no impact 
on actual sample data, are narrated on the individual quality control reports. 

The QA/QC results associated with the analysis of these samples have been reviewed by 
Mr. Ray V. Buhl. To the best knowledge of the signer, the QA/QC data is complete and 
accurate. The review was completed July 8 1999. 

The percentage of unqualified measurements for this project was 92%. 

TRACE ANALYTICAL LABORATORIES, Inc. 

Ray V. Buhl 
Laboratory Manager 



• Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon. Ml 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Ms.BethVens 
MDEQ 
Project: #45S100/BASF Riverview 

Trace ID: X113WB062301 
Sample ID: Method Blank 

BatchID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier: 1.0 
Sample Date: NA 

Sample Received: NA 
Extraction Date: 06/23/99 

Analysis Date: 07/01/99 
Report Date: 07/08/99 

bis(2-Ghloroethyl)ether U 5.0 ug/L 
1,3-Dichlorobenzene U 5.0 ug/L 
1,4-Djchlorobenzene U 5.0 ug/L 
1,2-DichlorobeiTzene U 5.0 ug/L 
Befizyl alcohol U 50 ug/L 
b'i8(2-Chloro'isopropyi)ether U 5.0 ug/L 
N-Nitroso-di-n-propylamine U 5.0 ug/L 
Hexachloroethane U 5.0 ug/L 
Nitrobenzene U 5.0 ug/L 
Isophorone U 5.0 ug/L 
bis(2-Chloroethoxy)methane U 5.0 ug/L 
1.2,4-T richlorobenzene U 5.0 ug/L 
Naphthalene U 5.0 ug/L 
4-Chloroaniline U 20 ug/L 
Hexachloro-1,3-butadiene U 5.0 ug/L 
2-Methylnaphthalene U 5.0 ug/L 
Hexachlorocydopentaiilene U 5.0 ug/L 
2-Chloronaphthalene U 5.0 ug/L 
2-Nitroanillne U 20 ugA-
DImethylphthalate U 5.0 ug/L 
Acenaphthylene U 5.0 ug/L 
2,6-Dinitrotoluene U 5.0 ug/L 
3-Nitroanlline u 20 ug/L 
Acenaphthene u 5.0 ug/L 
Dlbenzofuran u 5.0 ug/L 
2,4-Djnitrotoluene u 5.0 ug/L 
DIethyiphthalate u 5.0 ug/L 
Fluorene u 5.0 ug/L 
4-Chlorophenyl-phenylether u 5.0 ug/L 
4-Nitroaniline u 20 ug/L 
N-Nitrosodiphenylamine u 5.0 ug/L 
4-Bromophenyl-phenytether u 5.0 ug/L 
Hexachlorobenzene u 5.0 ug/L 
Phenanthrene u 5.0 ug/L 
Anthracene u 5.0 ug/L 
Cartrazole u 10 ug/L 
Di-n-butylphthalate u 5.0 ug/L 
Fluoranthene u 5.0 ug/L 
Pyrene u 5.0 ug/L 

TRACE ID SufliK Key. DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - RoiatMs Peicont Driterence QC - Adriitional Quality Control Rerun 
Qualifier Key U-Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution 

X - Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative 



® Analytical Laboratories, Inc. 

224! Black Creek Road • Muskegon, MI 49444-2673 • Phone 231-773-5998 • Fax 231-773-6537 

Ms. Beth Vans 
MDEQ 
Project; #456100/BASF Riverview 

Trace ID: X113WB062301 
Sample ID: Method Blank 

Batch ID: BNA062301W 
% Solids: NA 

Method: SW-846 8270 
Matrix: Water 

DL Multiplier: 1.0 
Sample Date: NA 

Sample Received: NA 
Extraction Date: 06/23/99 

Analysis Date: 07/01/99 
Report Date: 07/08/99 

Semi-Volatile Organic Analytes 
Biitylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
3,3^-Dichlorobenzidine 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)1)uoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1.2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Surrogates 
NItrobenzene-dS 
2-Fluoroblphenyl 
p-Terphenyl-d14 

RESULTS 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

RECOVERY 
46 % 
41 % 
65 % 

REPORTING LIMITS 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
20 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 

CONTROL UMITS 
46- 95 
40- 93 
54-116 

TRACE lb Suffix Key; OUP - Duplicats MS • Matrix Spike MSD - Matrix Spike Duplicale RPD - Relative Peicant Difference 00 - Additional Quality Control Rerun 
Qualifier Ke)c U-Compound not detected J - Estimatad value B - Analyte present in blank E - Exceeded tlie range of callbraton D - Quantified from a dilution 

X - Quantified from a previous run S • Quantifisd from a subsequent nin * - Resutts do not meet QC acceptance criteria, see nartaiive 



Analytical Laboratories, Inc. 
2241 Black Creek Road • Muskegon, Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537 

Laboratory Control Spike Recovery and RPD Summary Report 

Trace ID : WS062301/WSD062301 
QC Batch ID: SNA 062301W 
Aftalytical Batch: B70199 
Extraction Date: 6-23-99 
Analysis Data: 7-01-99 

Analyst Initials: 
Matrix: 
Method Number: 
Client: MDEQ 
MS Multiplier: 
MSD Multiplier: 

JM 

WATER 
8270 

1.00 

1.00 
QC Limits 

Blank ICS Spk LCSD Spk LCSD LCS LCSD 
Compound Name Cone. Added Added LCS Rnal Final %Rec %Rec RPD RPD %Rec 

ug/l ug/l ug/l ug/l ug/I 

1,4-Dlchlorobenxeite 0.0 50 50 22 21 44 42 4.9 19 •'•V: 39-83:? • 
N-Nhroso-di-n-propylamine 0.0 50 50 24 23 49 46 • 6.3 :::.-.24;;-'; 47-108 
1,2,4-T richlorobenzene 0.0 50 50 27 25 54 51 6.6 20 37-87 
Aeenaphthene 0.0 50 50 24 25 49 50 3.7 23 49-90 
2,4-Olnitrotoluene 0.0 50 50 28 29 56 59 4.9 24 44-116 
Pyrene 0.0 50 50 37 38 74 75 1.4 21 63-107 

QC Umits 

* = see narrative below 

I N-Nhroso-dl-n-propylamltw 

Surrogates Amount 
Added 

LCS 
Cone LCSD Cone LCS %Rec 

LCSD 
%Rec % Rec 

NHrolMnzene-dB 100 54 49 54 49 46-95 
2-Fluorobiphenyl 100 49 46 49 46 40-93 
p-Terphenvl-d14 100 70 72 70 72 54-116 

J* The laboratory control sample duplicate recovery was out of control when compared to the control 
limits. Because the laboratory control sample recovery, and the relative percent difference between 
the laboratory control sample and the laboratory control sample duplicate were in control, no data 
requites qualification. 



Beth Vans - Inv. #3G24S - Tracelab 'age 1 

From: Shelly Simpson 
To: Beth Vens 
Date: Wed, Jul 28, 1999 10:32 AM 
Subject: Inv. #30243 - Trace Lab 

I do not have a funding authorization for the above invoice for the BASF Riverview (Federal Marine Term). 
Also you have used the PCA 30719, which is primarily used for salaries and wages. If you have a copy of 
the funding authorization you can fax it to me so I can't process the payment If not, we will have to get 
one before I can pay it. 

Thanks! 

Shelly Simpson 
DEQ-ERD Administration 
Ph: (517) 241-8559 
Fax:(517)373-2637 
email; simpsos@state.mi.us 



DE& An Equal Opportunity Employer 
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - ENVIRONMENTAL RESPONSE DIVISION 

INVOICE PAYMENT AUTHORIZATION 

DATE: July 20. 1999 

TO: Kathy Crawley. ERD Administration 

FROM: Beth Vans, SE Mi. D.O. 

Contract (PO/DPO/CR) Number: 
Y80243 

Site Name and County: 
BASF Riverview, Wayne Co. 

Invoice Numt>er(s) and Amount(s):(Maximuin of 6 Invoices) 
30243 

Period Covered: 
6/99-7/99 

Site ID (MERA Number): 
820016 

Contractor Name: 
Trace Labs 

Payee I.D. Number: 

AY: Index: 
48028 

PCA: 
30719 

Project/Phase: 
455100/00 

In accordance with the contract documents, based on on-site observations and the data comprising the 
subject invoice, the Project Director certifies that the work has progressed to the point indicated; that to 
the best of the Project Director's knowledge, information and belief, the quality of the work is in 
accordance with the contract documents; and that the contractor is entitled to payment of the amount 
approved. 

AMOUNT APPROVED FOR PAYMENT: 
$1,320.00 

AUTHORIZED SIGNATURE: 

COMMENTS: 

(Explanation required if invoice amount differs from amount approved for payment Use additional sheets as necessary) 

EQ 4472e (Oct 1998) 
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Analytical Laboratories. Inc. 
2241 Black Civck Koad • Miakegon. .\U 49444-2673 • Phone 616-773-5998 • Fax616-773-6537 

'H 
MDEQ Project/Site Name: BASE Riverview 

... .r-i-rrvv-„ ,, 

MDEQ Manager BethAife^ 
District: SE Michigan 

Date Authorized/Samples Received: 06/02/99 
Date Report Issued: 07/08/99 

Report Issued To: Beth Vens 
Trace ID: X113 

Trace Invoice Number 30243 
Invoice Date: 07/14/99 

Due Date: 08/13/99 
AY: Not Available 

Index: 48028 
PGA: 30719 

Project/Phase: 455100/00 
Contract Number: Y80243 

/Amount This Invoice: $1,320.00 

REMIT TO: Trace Analytical Laboratories, Inc. 
Attn: MarcyCoron 
2241 Black Creek Road 
Muskegon. Ml 49444 
(616)773-5998 

Questions regarding Invoice: Ginger Martinez, Ext. 222 

/nvofee Numbvmustbt nfannced wUh payment to ensure proper credit If not paid within thirty (30) days this Invoice shall be subject 
to 1/2 percent per month service charge effective as of the date of delivery. In dte event It Is necessary to commence collection proceedings 
buyer shall pay aU collection costs Incurred Including reasonable attontey's fees. 

JECEIVED ERD S.E 

JUL20I999 

FJLE 
COUNTY 



' Analytical Laboratories, Inc. 
224t BlackCrwkRoad • Muskegon. Ml49444-2673 • Phone616-773-5998 • Fax6t6-773-6537 

INVOICE SUMMARY u 
Client# Ub # Matrix Task 10 Task 

Cost 
Each 

MW-D XII3-01 Water 56 Base Neutrals $90.00 
mi-D X113-01 Water 26 Liquid Extraction $20.00 $110.00 

mi-E X113-02 Water 56 Base Neutrals $90.00 
MW-E X113-02 Water 26 Liquid Extraction $20.00 $110.00 

MW-H XII3-03 Water 56 Base Neutrals $90.00 
MW-H X113-03 Water 26 Liquid Extraction $20.00 $110.00 

MW-J X113-04 Water 56 Base Neutrals $90.00 
MW-J X113-04 Water 26 Liquid Extraction $20.00 $110.00 

MW-I X113-05 Water 56 Base Neutrals $90.00 
MW-I X113-05 Water 26 Liquid Extraction $20.00 $110.00 

MW-L X113-06 Water 56 Base Neutrals $90.00 
MW-L X113-06 Water 26 Liquid Extraction $20.00 $110.00 

MW-K X113-07 Water 56 Base Neutrals $90.00 
MW-K X113-07 Water 26 Liquid Extraction $20.00 $110.00 

MW-A X113-08 Water 56 Base Neutrals $90.00 
MW-A X113-08 Water 26 Liquid Extraction $20.00 $110.00 

MW-B X113-09 Water 56 Base Neutrals $90.00 
MW-B X113-09 Water 26 Liquid Extraction $20.00 $110.00 

MW-C X113-10 Water 56 Base Neutrals $90.00 
MW-C X113-10 Water 26 Liquid Extraction $20.00 $110.00 

MW-G X113-11 Water 56 Base Neutrals $90.00 
MW-G X113-11 Water 26 Liquid Extraction $20.00 $110.00 

' 
MW-F X113-12 Water 56 Base Neutrals $90.00 
MW-F X113-12 Water 26 Liquid Extraction $20.00 $110.00 

Amount This Invoice: $1,320.00 
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The basis for the Agency's initial scoring is reflected in this public record. The Agency carefully 
considers every written comment, including late comments to the extent practicable, before adding a site 
to the NPL. The Agency responds to all site-specific comments in a "Support Document" such as this, 
which is available in the EPA Headquarters Superfund Docket in Washington, D.C., and the appropriate 
Regional Superfund Docket when the final rule is published in the Federal Resister. The Agency has 
been, and will continue to be, rigorous in its adherence to regulations and policies to ensure that individual 
and corporate rights to due process are not violated. 

Regarding Monsanto's concerns for adverse economic impacts including the costs of remediating the Sauget 
Area 1 site, the NPL serves primarily as an informational list. Inclusion of a site or facility on the list 
does not in itself reflect a judgment of the activities of its owner or operator, but rather reflects EPA's 
judgment that a significant release or threat of release has occurred, and that the site is a priority for 
further investigation under CERCLA. Furthermore, the focus of the CERCLA program is to identify and, 
where necessary, address hazardous substance releases that may pose a threat to health or the 
environment. In the present case, the only PRPs that are identified in the record are those whose link to the 
site is incontrovertible. Their "reputation in the business and residential communities" should not be unduly 
damaged by the listing of the site. 

Note to EPA: I have modified the end of the above canned 
is now clearly concerned about this aspect of 

the listing process. For example, "This circuit has clearly recognized the harmful 
effects of being linked to a site placed on the NPL. Bd. of Regents of Univ. of Wash. v. 
EPA, 86 F.3d 1214,1217 (D.C. Cir. 1996); see also Kent County v. EPA, 963 F.2d 
391, 394 (D.C. Cir. 1992) (damage to business reputation, loss of property value and 

V. EPA [1996 WL 653637 (D.C. Cir.), 

X.1.3.2 Aggregation 

Many of the comments submitted on the Sauget Area 1 site had to do with the aggregation of the sources 
into a single site. Monsanto also identified examples of other NPL sites at which EPA did not aggregate 
even though it claimed there was more reason to do so than at Sauget Area 1. The general issue of source 
aggregation and the specific examples of NPL sites at which the Agency declined to combine sites are is 
addressed in this section of the Support Document. Comments on the inclusion of specific sources are 
addressed in other sections below. 

Aggregation Policy 

Cerro and Monsanto claimed that EPA violated its own policies in aggregating the nine "sites" for HRS 
scoring. They cited EPA's general aggregation policy that states "For purposes of the NPL, EPA has 
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decided that in most cases such sites should be scored and listed individually because the HRS scores more 
accurately reflect the hazards associated with a site if the site is scored individually." [48 PR 40663, 
September 8, 1983] Further, the commenters argued that EPA's anticipation of a consolidated response 
does not warrant aggregating the sites for listing purposes. Monsanto cited several EPA publications in 
which the Agency has indicated that it may place sites individually on the NPL, yet combine their remedy. 
[1, 6, 7, 29, 126, 129, 130] Monsanto stated, "Lacking information that could even arguably support HRS 
scores of 28 .5 or higher for each of the nine sites, EPA improperly aggregated them," thereby "grossly" 
exaggerating their threat. [131] 

The commenters reviewed the site in relationship to each of the components of EPA's aggregation policy. 
Monsanto and Cerro argued that these sites were not "part of the same operation which deposited similar 
substances using similar means of disposal." They reviewed ownership of the operations and concluded 
"EPA's own descriptions could not demonstrate more clearly that the distinct areas were not all part of the 
same operation." Monsanto argued that substances at the sites were not deposited using similar means of 
disposal, stating that EPA "alleges" some sites to be landfills, others to be impoundments, and one 
contaminated soil. [The commenter elsewhere disagreed with some of these designations, as discussed in 
Section X. 1.3.5 of this document. Source Characterization.] Monsanto also stated that EPA "fails to 
demonstrate that similar substances were deposited at the nine sites." It claimed that while "sampling data 
relied upon by EPA may indicate some overlap in substances found at some of the nine sites,. . .that does 
not demonstrate whether those substances were deposited at each of the sites or migrated to them." [8, 9, 
136, 137, 138] 

Cerro also argued that the sites included are non-contiguous and that there is a substantial distance between 
them. It claimed that the entire Sauget Area 1 site "extends more than two miles." Monsanto said, "EPA's. 
. .error lies in its attempts to aggregate the nine distinct and disparate areas that spread between the villages 
of Sauget and Cahokia into a single 'site.'" [10, 38] 

Monsanto cited EPA's policy of aggregating sites if a single cleanup strategy is appropriate. It pointed out 
that this is not the case at the Sauget Area 1 sites because some of the sites are landfills, while others are 
impoundments or contaminated soil. Finally, Monsanto cited the EPA aggregation policy provision that 
sites may be aggregated if they involve the same potentially responsible parties and stated that the nine sites 
in Sauget Area 1 "involve a large number of different PRPs." [139, 140] 

Monsanto asserted that aggregation has "tainted" each of the nine sites. It cited the extrapolation of the 
allegedly incorrect observed release to surface water and air to all nine sources and the inflated value 
assigned to Hazardous Waste Quantity as examples. [132, 134, 135] 

A technical report on the listing proposal, prepared by Menzie-Cura and Associates for Monsanto, based 
its objections to the listing on its alleged inconsistency vrith the Hazard Ranking System Guidance Manual. 

Enforcement Confidential Do Not Cite or 
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The report references Highlight 4-6 on page 51 of the Manual, titled "Checklist for Source Aggregation," 
which lists six criteria that must be addressed before aggregating sources for purposes of scoring a 
particular pathway. These include similarity of source type, target populations, containment, and waste 
characteristics, and whether the sites are affecting the same watershed or aquifer. [Menzie-Cura report at 
Section 2.2, page 23] 

In a second comment letter, Monsanto stated that". . on Tuesday, November 12, 1996, the United States 
Court of Appeals for the District of Columbia Circuit held unlawful EPA's use of its Aggregation Policy to 
list sites on the NPL that would not otherwise meet the criteria for listing. See Mead Corp. v. EPA, . . . 
This highly significant development is dispositive of the Agency's proposal to list the 'Sauget Area 1' sites 
on the NPL." Monsanto stated that the Court". . .flatly rejected EPA's contention that its Aggregation 
Policy is authorized by CERCLA section 104(d)(4). . .For the sake of argument, the court assumed that 
CERCLA section 105(a)(8)(B). . .might be construed to permit aggregating sites on the NPL. However, 
the court concluded that even under such a construction, each site so aggregated must individually qualify 
for listing." This comment was submitted both as a comment on the proposed listing of Sauget Area 1 on 
the NPL and as a formal petition to rescind the proposal. [NPL-U20-3-12-L1-R5] [143] 

Examples 

Cerro cited several examples of other NPL facilities that EPA had "r 
Creek landfills, the Woodland Route 72 and Woodland 

and Jacksonville landfills. It claimed that the Sauget Area 1 
ubstantial similarities shared by ..." these other sites. [12, 13, 14, 15] 

In response, all of the comments summarized above interpret the proposed listing of the Sauget Area 1 site 
on the NPL as a misapplication of EPA's aggregation policy or EPA guidance, or challenge the legality of 
the aggregation policy itself. This is, however, a misinterpretation of the proposed listing. The policy 
referenced in the comments was originally published in the preamble to the initial NPL (48 FR 40663, 
September 8, 1983). The policy briefly discussed circumstances under which the Agency might treat two 
or more non-contiguous facilities as one for purposes of NPL listing. 

Commenters have correctly identified the components of that policy as including whether sites are part of 
the same operation, such that the substances deposited and the means of disposal are similar, whether a 
single strategy for cleanup is appropriate, whether PRPs are the same, or whether target populations are the 
same or substantially overlapping. The statement did not stipulate how many of these similarities would 
need to apply in order for sites to be combined in any particular instance; it merely identified the kinds of 
factors that would be relevant to such an action. The statement concludes, "Where the combination of 
these factors indicates that two non-contiguous locations should be addressed as a single site, the locations 
will be listed as a single site for purposes of the NPL." 
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In the present case, however, the aggregation policy referred to by the commenters (whether lawful or 
unlawful) is not the basis for the proposed listing of the Sauget Area 1 site, nor is it germane to EPA's final 
listing decision. The Agency concedes, however, that the HRS documentation record and accompanying 
references at the time of proposal may have been misleading on this point. While the Summary of Sources 
Evaluated (page 16 of the documentation record at proposal) discusses the combination of "sources" into a 
single site, the Summary refers to the 1992 "aggregation memorandum" prepared by the State of Illinois. 
That memorandum (included as Reference 10 at proposal) discusses the aggregation of "sites." The 
Agency apologizes for any confusion caused by the wording of these two documents. It should be noted, 
however, that in deciding what sources should be included in a site for proposal to the NPL (whether 
located on a single facility or on several), the Agency considers the same types of factors as those 
historically included in its site aggregation policy. 

The key difference is the contiguityContiguity of the sources is important here. Because theThe sources 
making up the Sauget Area 1 site, however, are contiguous, lying both in and on both sides of Dead Creek, 

combination. Rather, the Agency relies on the HRS definition of site, in Section 1.1, as: "where a 
hazardous substance has been deposited, stored, disposed, or placed, or has otherwise come to be located. 
Such areas may include multiple sources and may include the area between sources [emphasis added]" 
[51587]. 

All of the sources included in the Sauget Area 1 site are contributing to a single area of environmental 
contamination (Dead Creek), the remediation of which will likely require several different, but coordinated, 
responses. All of the sources have used the Dead Creek watershed for waste deposition either directly 
through dumping or surface water outfalls or indirectly through uncontrolled runoff. While the wastes 
from the sources are not in all cases identical, there is considerable overlap of substances contained in the 
individual sources, and there is firm documentation of commingling of materials between many of the 
sources. See, for example, the discussion of Sources 2 and 8 in Section X. 1.3.5 of this document. Aroclor 
1254 was detected in six of the sources, and AL^IOT 1260 was detected in Sources 1 through 8. In fact, 
most of the wastes are so widely distributed in the various sources making up the site and so intermingled 
in the soils and sediments of the Dead Creek watershed that to identify a specific contaminant in a release 
sample as being from any specific source would be impossible. The distribution of contaminants in sources 
at the site is provided in Section 4.1.2.2.1 of the HRS documentation record as proposed (pages 100 
through 102). 

Regarding the fact that the site as proposed is comprised of several different source types, this is also not 
relevant to the site definition. Many sites on the NPL are made up of multiple sources and source types, 
including sites that are made up of more than one property, as well as those limited to a single facility or 
property boundary. In the present case, all sources are part of a single environmental problem to which the 
same potential target populations apply. The threat posed by the site would not be eliminated by the 
cleanup of any one, or even several, of the sources. Downstream surface water and wetland resources will 
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continue to be threatened until the site as a whole is addressed. 

Neither is the reference to the HRS Guidance Manual discussion of aggregating sources appropriate to the 
present diseussiorl. That guidance addresses a separate consideration; namely, when individual sources at a 
site are sufficiently similar (i.e., meet all of the criteria in Highlight 4-6 on page 51 of the Guidance Manual 
as noted by the Menzie-Cura report), it may provide some benefit to the site scorer, or to the general 
understanding of the site, to consider them as one source for purposes of scoring individual HRS rating 
factors (waste quantity, for example). The guidanee says specifically "In general, it is advantageous to 
aggregate sources where possible because this should limit the number of separate sources evaluated 
without generally changing the overall site score." This is not the ease at the Sauget Area 1 site. Multiple 
sources have not been combined into a single source to facilitate scoring. While a review of the criteria in 
Highlight 4-6 would suggest that some of the sources in the Sauget site may have been eligible for such 
combination, it is not a requirement of the HRS and, in the present case, would have offered little economy 
of effort or improved understanding of the site. 

EPA has frequently combined adjacent or nearby sources on separate properties into a single site when 
these sources contributed to the same release as is the case at Sauget Area 1. The Agency has been 
consistent in its assertion that property feeih^boundaries are not relevant or "determinative" 
considerations in NFL site definition. Many sites, for which the source or sources are limited to a single 
property are defined and listed as including releases that extend beyond specific ftie-property boundaries. 
Many other sites are made up of multiple sources on multiple properties contributing to the same surface or 
ground water problem (as in the present case). Still others are listed simply as area-wide sites where the 
sources of contamination are unknown or only partially known at the time of listing. 

As the Agency has stated repeatedly, the main purpose of the NFL is to identify those sites that may 
warrant further investigation to assess the nature and extent of the public health and environmental threats 
associated with the site relative to other candidate sites (52 FR 27509, May 10, 1993). Generally, EFA 
does not delineate the exact boundaries of a site at NFL listing because the Agency's understanding of a 
hazardous waste site broadens during subsequent steps in the Superfund process as more information 
becomes available. The fact that insufficient information is currently available to allow the Agency to 
determine which particular component of an observed release is attributable to which specific source, 
among several interacting sources, should not preclude the site's listing. Indeed, the Agency regards listing 
of the Sauget Area 1 site as critical to its efforts to develop a better understanding and ultimate remediation 
of the area. 

Concerning Monsanto's charge that aggregation has tainted each of the nine sources, EFA disagrees. 
Monsanto claimed that "EFA compounds this error [the observed release] by attempting to apply its 
defective conclusion to all nine sites, without properly attributing the alleged release to any one of them." 
However, the application of the observed release to all nine sources appears nowhere in the HRS 
doeumentation record as proposed. The requirement for an observed release is that some portion of the 
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release be attributable to the "site." It is not a specific requirement of the HRS that a release be traced to a 
particular source. In the present case, such attribution would be impossible given the complex interaction 
of the sources making up the site. In the absence of any other known sites in the vicinity likely to have 
contributed to the contamination in sample XIII, and the presence of these contaminants throughout the 
Dead Creek watershed from years of direct deposition of wastes by local industry, there can be little doubt 
that contaminants in the wetland originated in Dead Creek. 

It should also be pointed out that; even if a substance in the observed release to surface water could be 
attributed to a specific single source, this would not alter the definition of the site. All sources with 
non-zero containment values and some likelihood of releasing contaminants to Dead Creek would still be 
included in the site. Monsanto's objection extends to the combination of values from each source to 
evaluate waste quantity. This objection, however, is without foundation. As explained in Section 2.4.2 of 
the HRS, hazardous waste quantity for a site is determined by adding the quantities associated with each 
source [51590]. 

Examples 

Cerro cited several examples of other NPL facilities that EPA had "refused" to aggregate despite significant 
similarities: Delaware Sand and Gravel and Army Creek landfills, the Woodland Route 72 and Woodland 
Route 532 landfills, and the Rogers Road and Jacksonville landfills. It claimed that the Sauget Area I 
"sites" fall "far short of the substantial similarities shared by ..." these other sites. [12, 13, 14, 15] 

Regarding the three pairs of sites that Cerro identified as being more appropriately combined than the 
Sauget Area I sources, these sites were Usted separately because the Agency had sufficient information 
available at the time of listing, to enable the Agency to do so, consistent with Agency policy to list sites 
separately whenever possible. The commenter has failed to identify any instance where EPA "refused" to 
list various contaminated parcels together. EPA's earlier decisions to list certain releases separately do not 
imply any requirement that EPA do so again in the future, and have no bearing on the decision to list the 
Sauget Area I site. 

For example, in the case of Delaware Sand and Gravel and Army Creek (EPA Region 3 sites included on 
the original NPL), the HRS evaluations are quite different, of the ground water pathway is substantially 
similar. In the surface water pathway, however, the Army Creek score is based partly on an observed 
release from the site to surface water, while the Delaware Sand and Gravel site was evaluated for its 
potential to release. Similarly, in the air pathway, the Army Creek evaluation included an observed release 
from the site to the air. Indeed, a significant portion of the site's overall HRS score derives from the air 
pathway. At the Delaware Sand and Gravel site, however, no such observed release to air was noted and 
the pathway was not evaluated. [The original Hazard Ranking System required an observed release in 
order for the air pathway to be scored (47 FR 31180, July 16, 1982).] While the commenter is correct in 
noting that there were some similarities between these two sites, the Agency believed the relative risk posed 
by the sites was best reflected by evaluating and listing them separately and had sufficient site-specific data 
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to do so. 

In the case of the Woodland Township Route 72 and 532 landfills (EPA Region 2 sites included in the first 

from similar PRPs. But they the sites are located approximately 3 miles apart and impact different 
populations. While the Route 72 landfill was evaluated for an observed release to ground water, the Route 
532 site was evaluated for potential to release to ground water. As indicated by the Record of Decision 
(ROD) for the Woodland Township Route 72 site (submitted to the Agency as Reference 31 to Cerro's 
comment), the Route 72 and 532 sites are being remediated simultaneously. The economies gained from 
this coordinated remediation are explained in the ROD and are consistent with CERCLA Section 104(d)(4) 
which provides for the treatment of two or more facilities as one for purposes of remediation. For the 
purpose of NPL listing, however, the objective of informing the public of the relative threats posed by the 
two sites was best served by listing the sites separately., and there was ample data available to do so. 

: Jacksonville and Rogers Road landfills (EPA Region 6 sites included in 
the third update of the NPL) are the most striking of the pairs suggested by Cerro. But here too the sites 
are located one-half mile apart and have quite distinct impacts. There was no intermingling of wastes from 
the two sites that would complicate their individual assessment and evaluation. As with the other sites 
discussed, their listing was consistent with Agency policy to list sites individually whenever possible in 
order to better reflect relative risks. 

The Agency believes that the above pairs of sites were appropriately listed separately based on their 
relative risk to nearby populations and the information available at the time of listing. The Sauget Area 1 
site, however, is a very different type of site. In addition to the fact that While-there is more information 
available on the historical waste management practices at each of the sources contributing to contamination 
in Dead Creek than was available for the sites discussed above at the time of their listing, the nature of the 
Sauget site itself advises against precludes their discrete examination. The interaction of the sources vWth 
one another, the commingling of their wastes throughout the Dead Creek watershed and their combined 
potential impact on human populations and environmental resources all urge necessitate their evaluation as 
a single NPL site. 

As made clear in this response, the Monsanto petition to rescind this proposal also suggests a 
misunderstanding of the issues affecting site definition. Other than that the site includes 
than one source, the Sauget Area I site bears no resemblance to the Tennessee Products site that was the 
subject of the Mead v. EPA decision on which Monsanto bases its petition. Indeed, the present site does 
not involve the aggregation of multiple non-contiguous facilities as explained in detail above. Rather, the 
site consists of multiple adjacent sources, the wastes from which are commingled in the sediments of Dead 
Creek. Listing these sources as a single NPL site is entirely consistent with the FIRS definition of "site" 
[51587], EPA policy, historical practices, and the objectives of CERCLA.' 

Enforcement Confidential Do Not Cite or 
Quote 12 
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STATE OF MICHIC^AN 

V 

REPLVTOi 

JOt IN CNOLER, Gov«rnor BUVWONMENTAL RESPONSP- CIVIS fiN 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

'Batter Barvice for a Better Environment' LANSINQMI 4S309'r92« 
HOLLISTER euiLDlNO. PO BOX W473, LANSINC Ml 4B90B-7S73 

INTFRNFT' WitNt rtAn MAtA mi liH 

RUSSELL J. HARDING, Dlraeior 

July 1,1999 

Mr. Thomas McGourty 
BASF Corporation 
1609 Biddio Avonuc 
Wyandotte, Ml 48192 

Dear Mr. McGourty: 

SUBJECT: BASF-Rivervlew April 20,1999 Workplan, Riverview, Wayne County, Ml 

It was a pleasure to meet with you and BASF representatives on June 15, 1999 
regarding the BASF-Riverview site and the Michigan Department of Environmental 
Quality (MDEQ), Environmental Response Division (ERD) review comments on the 
April 20,1999 workplan in our letter dated June 4, 1999 

At the meeting it was egreed that it is very important that the company take necessary 
response actions to prevent contaminated groundwater at this facility from migrating to 
the Trenton Channel of the Detroit River as expeditiously as possible. To advance that 
objective, the April 20, 1999 workplan is hereby approved subject to the following 
understandings: 

* BASF agreed to sample the existing wells quarterly for one year, using low flow 
sampling techniques. The contaminants required for sampling In existing and new 
wells will be determined by mutual agreement after review of the results of the 
sampling that occurred June 17-18,1999. Please note, the United States 
Environmental Protection Agency (EPA) very recently promulgated the clean 
mercury method (Method 1631) for sampling water, which takes effect July 3.1999. 
Surface Water Division (SWD) Is currently discussing Implementation of this method 
with the EPA. This new sampling method will need to be taken into consideration 
when conducting future sampling events. 

• We have reviewed the existing information available to us to determine if nested 
wells are apprupiiate to further define shallow groundwater at the site in upgradient 
locations. The existing boring information from 1978 does not provide reliable 
characterization and is not useful to document areas as dry. Documantation is still 
necessary regarding the presence or absence of water on the upgradient side of the 
site. BASF agreed to work with senior geologist Steve Holn to resolve this issue. 
Resolution may necessitate additional borings. If existing or new boring data 
indicates water Is present, additional wells may be needed. The thickness of the 

eopoioo* 
(R*i. tim 
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saturated zone would control whether nested wells would be needed. The -—^ 
proposed well nest t5MW-3/DMW-3 Is located in the extreme southwest comer of the/ x.. 
site and this well nest will not sufficiently characterize upgradient groundwater at theL ^ 
site. A nested well should be located northeasterly of the proposed SMW-3/DMW-3 \ 
for adequate characterization. J 

In order to address the potential tor the previous soil borings into the deep bedrock 
aquifer to act as conduits for downward migration of site contamination, BASF 
agreed to the installation of one monitoring well into that deep aquifer. The location 
of the well will be mutually agreed to based upon a review of the locations of the 
borings through the clay to the bedrock and the contaminant levels associated with 
each boring area along with the contaminants to be sampled, if contamination is not 
present above agreed upon levels, the well may be permanently closed and the 
MDEQ will not require the company to undertake any additional evaluation of this 
aquifer relative to the Riverview site. Please contact Mr. Hoin to discuss the specific 
location of the well. 

« Precautions should be taken so that geoprobe borings located adjacent to the 
Trenton Channel are not located in such close proximity to the channel that flushing 
in the area of the borings occurs (I.e. periodic flooding and associated bank storage). 
This influence of the Detroit River could result in erroneous analyses that would not 
be reflective of actual groundwater conditions. Additional wells will be needed 
outside of the area of influence tc adequately characterize the contaminant 
discharge into the river. Please evaluate proposed locations and ensure they are 
properly located to characterize contaminant migration at the site. Water/leachate In 
these wells should be analyzed for Michigan ten metals, chromium III and IV, 
cyanide, phenols, base neutrals, PCB's, volatlles (8260+) and ammonia. The DEQ 
recommends that the proposed borings be converted into monitor wells. 

• BASF agreed to provide continuous measurements of groundwater levels for three 
months to obtain an accurate picture of groundwater flow dynamics, with follow up 
monthly measuromonts. 

• Unless remedial actions are teken to eliminate tne surface water runoff contaminant 
migration pathway, soil contaminant characterization is necessary. The soils at the 
site present an ongoing source of contamination to the Trenton Channel. This item 
is not related to reuse of the property. 

* ERD agreed that determination of the extent and the recovery of free product will not 
require product investigation, assuming adequate removal Is undertaken. 

* BASF agrood that the old concrete cell lids that arc being used as riprap along the 
riverbank for erosion control are to be sampled. The sampling program will be 
developed and mutually agreed to by BASF and ERD. 
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• BASF agreed to review the potential for the previous underground utilities to act as 
preferential pathways for contaminant migration. 

• The mixing zone determination has been completed by the Surface Water Quality 
Division and is attached. 

• Sediments impacted from the BASF - Riverview site will continue to be evaluated in 
conjunction with activities at this site and with SWOD. 

During the on-site visit by the EPA and the Michigan Department of Attorney General 
(MDAO), concerns were raised regarding the area between the fenced site area and the 
Trenton Channel where soils were distressed. Soils should be sampled to determine If 
a direct contact exceedance is present in that area. Soils should be analyzed for 
Michigan ten metals, chromium III and Iv, cyanide, phenols, polynudear byphenyls base 
neutrals, volatiiee (8260+). and ammonia. If an exceedance of direct contact criteria is 
present, It will need to be addressed to satisfy due care obligations BASF has for the 
site. There may be attemative presumptive remedies that obviate the need for such 
characterization as well. 

The workplan schedule will need to be modified to reflect the agreement reached that 
needed response activity be expedited. Response actions and the proposed 
implementation schedule Is subject to MDEQ and EPA approval. It Is suggested that 
the report of findings should be submitted to the MDEQ by October 31.1999. 

The EPA has provided a copy of the April 20, 1999 workplan. The EPA has Informed us 
it will be represented at future settlement discussions, but they agree the state will 
maintain the lead with BASF during this process. 

If you have any questions or concerns, please feel free to contact the project manager 
for this site, Ms. Beth Vens, of the Southeast Michigan District Office, at 734-953-1404. 
or you may wish to contact me. 

Sincerely, 

Daniel Schuitz, Chief 
Field Operations Section 
Environmental Rasponse Division 
517-241-7706 

Attachment 

GO: MS. Mary Fuigham, EPA 
Ms. Kathy Cavanaugh, MDAG 
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Mr. Gary Klepper, MDEQ 
Mr. Steven Hoin, MDbU 
Ms. Beth Vens, MDEQ 



STATE OF MICHIGAN 
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REPLY Ta 

JOHN ENGLER, Governor ENVIRONMENTAL RESPONSE DMSON 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

'Better Service for a Better Environment' LANSING MI 48909-7920 
HOLLISTER BUILDING. PO BOX 30473. LANSING Ml 48909-7973 

INTERNET: www tlala.ini:ui 
RUSSELL J. HAROINQ, Director 

July 9,1999 

Mr. Thomas McGourty 
BASF Corporation 
1609 BIddle Avenue 
Wyandotte. Ml 48192 

Dear Mr. McGourty: 

SUBJECT: BASF-Rlven/iew April 20,1999 Workplan, Riverview, Wayne County, Ml 

It was a pleasure to meet with you and BASF representatives on June 15, 1999 
regarding the BASF-Riven/iew site and the Michigan Department of Environmental 
Quality (MDEQ), Environmental Response Division (ERD) review comments on the 
April 20,1999 workplan in our letter dated June 4, 1999. 

At the meeting it was agreed that it is very important that the company take necessary 
response actions to prevent contaminated groundwater at this ̂ cility from migrating to 
the Trenton Channel of the Detroit River as expeditiously as possible. To advance that 
objective, the April 20,1999 workplan is hereby approved subject to the following 
understandings: 

• BASF agreed to sample the existing wells quarterly for one year, using low flow 
sampling techniques. The contaminants required for sampling in existing and new 
wells will be determined by mutual agreement after review of the results of the 
sampling that occurred June 17-18, 1999. Please note, the United States 
Environmental Protection Agency (EPA) very recently promulgated the clean 
mercury method (Method 1631) for sampling water, which takes effect July 3,1999. 
Surface Water Quality Division (SWQD) is currently conferring with the EPA on 
implementation of this method. This new sampling method will need to be taken into 
consideration when conducting future sampling events. 

• We have reviewed the existing information available to us to determine if nested 
wells are appropriate to further define shallow groundwater at the site in upgradient 
locations. The existing boring information from 1978 does not provide reliable 
characterization and is not useful to document areas as dry. Documentation is still 
necessary regarding the presence or absence of water on the upgradient side of the 
site. Proposed well locations will be agreed to mutually. BASF agreed to work with 
senior geologist Steve Hoin to resolve this issue. Resolution may necessitate 
additional borings. If existing or new boring data indicates water is present, 
additional wells may be needed. The thickness of the saturated zone would control 
whether nested wells would be needed. 

EQP 0100a 
(Rev 1/98) 



Mr. Thomas McGourty -2- - July 9,1999 
t 

• In order to address the potential for the previous soil borings into the deep bedrock 
aquifer to act as conduits for downward migration of site contamination, BASF 
agreed to the installation of one monitoring well into that deep aquifer. The location 
of the well will be mutually agreed to based upon a review of the locations of the 
borings through the clay to the bedrock and the contaminant levels associated with 
each boring area along with the contaminants to be sampled. If contamination is not 
present above agreed upon levels, the well may be permanently closed and the 
MDEQ will not require the company to undertake any additional evaluation of this 
aquifer relative to the Riverview site. Please contact Mr. Hoin to discuss the specific 
location of the well. 

• Precautions should be taken so that geoprobe borings located adjacent to the 
Trenton Channel are not located in such close proximity to the channel that flushing 
in the area of the borings occurs (i.e. periodic flooding and associated bank storage). 
This influence of the Detroit River could result in erroneous analyses that would not 
be reflective of actual groundwater conditions. Additional wells will be needed 
outside of the area of influence to adequately characterize the contaminant 
discharge into the river. The DEQ recommends that the proposed borings be 
converted into monitor wells. Locations of these wells will need to be mutually 
agreed upon. 

• BASF agreed to provide continuous measurements of groundwater levels for three 
months to obtain an accurate picture of groundwater flow dynamics, with follow up 
monthly measurements. 

» Soil contamination characterization is necessary for reuse, redevelopment, and final 
closure under Part 201 of the NREPA. 

• ERD agreed that determination of the extent and the recovery of free product will not 
require product investigation, assuming adequate removal is undertaken. 

• BASF agreed that the old concrete cell lids that are being used as riprap along the 
riverbank for erosion control are to be sampled. The sampling program will be 
developed and mutually agreed to by BASF and ERD. 

• BASF agreed to review the potential for the previous underground utilities to act as 
preferential pathways for contaminant migration. 

• The mixing zone determination has been completed by the Surface Water Quality 
Division and is attached. 

• Sediments impacted from the BASF - Riverview site will continue to be evaluated in 
conjunction with activities at this site and with SWQD. 

During the on-site visit by the EPA and the Michigan Department of Attorney General 
(MDAG), concerns were raised regarding the area between the fenced site area and the 
Trenton Channel where soils were distressed. Soils should be sampled to determine if 
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a direct contact exceedance Is present in that area. Soils should be analyzed for 
Michigan ten metals, chromium III and IV, cyanide, phenols, polynuclear byphenyls, 
base neutrals, volatiles (8260+), and ammonia, if an exceedence of direct contact 
criteria is present, it will need to be addressed to satisfy due care obligations BASF has 
for the site. There may be alternative presumptive remedies that obviate the need for 
such characterization as well. 

The workplan schedule will need to be modified to reflect the agreement reached that 
needed response activity be expedited. Response actions and the proposed 
implementation schedule is subject to MDEQ and EPA approval. The report of findings 
should be submitted to the MDEQ by October 31,1999. 

The EPA has been provided with a copy of the April 20, 1999 workplan. The EPA has 
informed us it will be represented at future settlement discussions, but they agree the 
state will maintain the lead with BASF during this process. 

If you have any questions or concems, please feel free to contact the project manager 
for this site, Ms. Beth Vens, of the Southeast Michigan District Office, at 734-953-1404, 
or you may wish to contact me. 

s/n^rely, 

Diniel SchultrrChief 
^Id Operations Section 

Environiiiental Res{5onse Division 
517-241-7706 

Attachment 

cc: Ms. Mary Fulgham, EPA 
"Ms. Kathy Cavanaugh, MDAG 
Mr. Gary Klepper, MDEQ 
Mr. Steven Hoin, MDEQ 
Ms. Beth Vens, MDEQ 
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fflTEROFFICE COMMUNICATION 

June 15.1999 i=\ s e g 1 'a 1, 

TO: Daniel Schultz. Field Operations Supervisor 
Environmental Response Division 

FROM: SaraBonnette 
Great Lakes and Environmental Assessment Section 
Surface Water QuaTity Division 

SUBJECT: BASF - Riverview 
Mixing Zone Determination Request 
Souttwast Michigan District 

jjl JUHI5B89 

[f IFi P 

1 

We have reviewed the information dated May 3.1999, requesting us to evaluate potential 
impacts of venting grourxlwater from BASF - Riverview. 

Contaminants are discharged to the Trenton Channel of the Detroit River via a groundwater 
surface water interface (GSI). The lowest monthly 95 percent exceedance flow, harmonic 
mean, and 90dQ10 flows for the Trenton Channel are 29.200 cfe. 47,000 cto. and 41.600 cfs. 
respectively. The groundwater discharge rate used in calculations was 0.069 cfs. 

Based upon our review, using t)Oth the Part 4 Water Quafity Standards and Part 8 mles. we 
have detemnined that there is a reasonat)le potential for the discharge of the chemicals in Tat)les 
1 arxl 2 to cause or contribute to exceedanoes of Water QuMity Standards. The prtential 
effluent quality (PEQ) of chemicals in Tabie 1 exceeded their acute values. ThenMoie, we aee 
recommending acute limits for the chemlcato In TaMe 1. We reconunend that monMorIng 
for the chemicals In Table 1 continue to ensure that GSI dischargo concentratlona remain 
at or Iwlow tlie acute limito. 

In addition, the PEQ of chemicals to Table 2 exceeded theto chronic values. Therefore, we are 
recommending chronic Hmito for the chemicals In Table 2 (mercury and PCBe). We 
recommend that monltorfng for the chemicals In Table 2 contlnus to ensure that GSI 
discharge concentrations remain at or below their chronic limito. See Attachments A 
and B for guhlelines. 

We recommend that monitoring of selenium continue. The PEQ approached the acute 
value for tfiis chemical. 

Barium, vinyl chloride, and xylene are not betog discharged at levels harmful to Nunan health or 
aquatic life. Therefore, we have no recommendations for these cherracals. 

We do not have sufficient data on the human health and aquatic effects of the chemicals to 
Table 3. Therefore, we are unable to provide recommendations for Ihese chemicais. 

EQQ]01« 
(1«) 
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Page 2 
June 15,1999 ^ 

Please feel free to contact me if you have any questions, 

sb-.ls 

Attachments 

cc/att: Gary Klepper, Southeast Michigan District Su|Mrvisor, ERD 
Roy Schrameck. Southeast Michigan District Supervisor, SWQD 
William Creal/VGW File 



Tabto 1. Parameters for which the Potential Effluent Quality was higher than the adjie value 
calculated using Rule 57 of the Part 4 Water Qua% Standards at BASF • Rhrerview. 

Parameter Reported Dally Maximum Acute 
Value Potentlai Value (pg/l) 
(pg/l) Effluent Quality 

(Pflfl) 
DDT 0.106 0.66 0.057 
Acetone 6500 40000 30000 
Ammonia (total) 48000 300000 12000 
Arsenic 199 1200 680 
Chromium 615 3800 1700 
Cyanide, amenable 30 190 44 
2.4-dimethyiphenol 230 1400 160 
t.ead 250 1600 820 
Methylene chloride 3400 21000 17000 
Naphthalene 840 5200 200 
o-cresof 300 1900 1500 
Pentachlorophenol 59 370 17 
Phenanthrene 750 4700 43 
Phenol 510 3200 3200 
Benzene 610 3800 1800 
Toluene 420 2600 1700 

Table 2. Parameters for which the Potential Effluent QuaHty was higher than the chronic value 
calculated using Rule 57 of the Part 4 Water Quafity Standards at BASF - Riverview. 

Parameter Reported 
Value (iigA) 

MontMy Potential 
Effluent Qualibf (MOA) 

Chronic Value 
(pg6) 

Mercury 680 4200 0.0013* 
PCBs 638 390 0.00012* 

andB) 

Tables. Chemicals for which no recommendations can be ̂ ven due to lack of data on human 
health and aquatic life. 

fluorene 
camphene 
carbazde 
bomed 
camphor 
diphmyl sulfone 
ethyl-hexanol 
eucalyptol 

llnalyl propanoate 
methoxy-methyldhoxy-methyl-propanol 
methyt-benzeriesulfonaniide 
methyt-methylethyl-oxabicyclohepatane 
m-cresol 
p-cresol 
phenanfhrecarboxytic add 
trimethyt-btcydoheptencne 
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED 
Z 459 767 449 

November 19, 1999 

Mr. Michael Ribordy 
Remedial Project Manager 
U.S. Environmental Protection Agency 
77 West Jackson Boulevard (SR-6J) 
Chicago, Illinois 60604 

Subject: BASF Corporation Riverview Site Inspection Report 
Fall 1999 Riverview, Michigan 

Dear Mr. Ribordy: 

Please find enclosed the Fall 1999 inspection report for the BASF Corporation Riverview Site. 
Submittal of this report is required by Consent Decree No. 80-73699 of July 1984. BASF 
wishes to point out four major changes in this report compared to previous reports: 
• Central concrete ditch is gone, 
• Deep-rooted vegetation was planted around capped areas, 
• Large area of the property does not have a vegetative cover, and 
• Several additional monitoring wells are on the property. 
These changes are described below. 

Under the terms of the Consent Decree, BASF was to maintain a concrete ditch through the 
center of the property. The ditch directed surface water runoff to the River. The level of the 
ditch was below the high-water table, and due to cracks and breaks in the ditch, groundwater 
occasionally moved directly into the ditch and flowed to the River. BASF broke-up the concrete 
ditch and covered the broken pieces with clay. BASF then laid a 40-mil, HDPE fabric over the 
clay, covered the fabric with more clay, and re-graded the area. Completion of this work 
prevents groundwater from seeping to the ground surface, mixing with runoff, and flowing into 
the River. Runoff from precipitation is directed to the River as before; however, the grade is 
much lower and the width of the drainage swale is much wider. BASF anticipates completing 
final grades in the Spring 2000 when the area will receive top soil and seed. 

As such, the section in our inspection report describing the condition of the concrete drainage 
ditch and joints numbered 1 through 30 has been ignored and will be deleted. 

The Riverview property is essentially a 30-acre lawn. The Consent Decree only permits deep-
rooted vegetation in uncapped areas. BASF believes the absence of trees, shrubs, and other 
similar vegetation contributes to the high water table present on the property. We therefore 
believe the use of fast-growing, water-scavenging trees will consume large volumes of 
groundwater and mitigate potential adverse effects on the River. 

BASF planted a multitude of hybrid poplar trees on uncapped portions of the property. The 
planting occurred during Spring and Summer 1999, and it will continue in Spring 2000. Planting 
was concentrated along the upgradient (western) portions of the property to cut of water that 

1609 Biddle Avenue, Wyandotte, Michigan 48192 (734) 324-6000 



BASF Corporation 

may be moving onto the property. The planting in this area also was 
done so it would not interfere with the site assessment activities. Additional planting may occur 
along the River front if feasible. Currently, consulting firms are evaluating the agronomic 
properties of the soil and groundwater to identify candidate species for planting. 

Since completing the new drainage area, BASF has been searching for acceptable topsoil for 
the final cover on the newly filled areas. Soils from several candidate areas were not 
acceptable due to elevated concentrations of selected parameters (i.e., metals above 
background). As such, BASF has been unable to acquire enough topsoil to cover the site and 
seed it. Hopefully this will change in the Spring with new building projects beginning. 

The Consent Decree specifies that BASF inspect the integrity of each of the nine monitoring 
wells on the property. Currently there are 37 monitoring wells on the property. BASF will 
inspect each of these wells and report their condition in the semi-annual reports. 

Please feel free to call me at 734-324-6209, or Mr. Jack Lanigan at 734-324-6219, with 
questions. 

Thomas F. McGourty 
Manager, Ecology Servicespepartment 

Enclosure 

cc: Beth Vens, MDEQ 
Keith Mast, URSGWC 
John Gerlach, BASF 
Jack Lanigan 

i:\ecology\offsitep\riv-ltr5-epa.doc 

(2) 
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130580 1490M6.RTE 
FOLDER NUiffiER; 1490116.RTE 
Inspection Date: Agency Report Date: 
AGENCY REPORT IS DUE WITHIN TWO WEEKS AFTER INSPECTION. 
UPON REVIEW AND APPROVAL, RETURN THIS PM TO ECOLOGY FOR PREPARATION OF PRINTED REPORT AND FILING BY SITE ENGINEERING. 
This PM requires the inspector to look at many things and walk or drive over a large area. The inspector should read this PM 

completely prior to making the inspection so that no wasted effort has to occur "Going Back". 

TT Inspect entire fence. I.A. Make a list of any broken 
barbed wire, broken or de-

A. Fence must be completely intact, including 3 strands of formed fence, bent or dam-

barbed wire on top. All gates must be locked. aged fence posts or rails. 

gate hinges, locks, etc. 

Observation: 

teol tN>n»g ^ 
OfE fee. TnMck. /tC'CtfA. 

Response: 

B. Inspect signs on fence. Signs must face outward from I.B. 1. Are signs spaced every 
property. The signs must be spaced at 100' intervals on 100 ft.? Yes No 

all four sides of the property. The signs must be in 
good condition with 1-1/2" high letters. 2. Make a list of missing. 

rusted, bent, illegible. 

WARNING etc., signs. 

KEEP OUT 
A\\ 5»ys />/ MANAGED INDUSTRIAL WASTE DISPOSAL AREA Observation: 

Response: 

II. Inspect vegetation from Jefferson/to the water and from the 
common property line with Firestone to the municipal ramp. 

A. Look for any "bare" areas (spots or areas which do not II.A. List "bare" areas. Describe 

have plant life growing). size and location of bare 
spot. 

Observation 
gte A<eeA-

Response: 



B. Measure the height of the vegetation. As the vegetation II.B. List the "average" height 

is measured, look for areas where growth is stunted. of the vegetation. 

Observation: 

Response: 

III. Inspect the shoreline for stability. III. List any shoreline erosion, 
washing, other deteriora

tion or accumulation of 
debris. 

Observation 
Rwit o*** WJ" 

Response: 

IV. Review the integrity of the compacted clay cover. 

A. Inspect the entire area for the physical condition IV.A. List any erosion, standing 
of the surface. pools of water, weathering. 

change in drainage patterns. 
etc. 

Observation: 
y jHlCuAI w.Tk 5A441V *h 
* J i \ = •*'—siw,iwit. 

Response: 

B. Look for any deep-rooted vegetation (trees or other IV.B. List deep-rooted vegetation. 

plant life which might or does have tap roots). Any 

vegetation which is taller than surrounding vegetation 

should be considered deep-rooted. 
Observation: rf.o„ -MMi -

Response: 



Inspect the berm which is constructed along the common V. Is the berm at least 6 inches 

property line with Firestone. This berm is constructed above the level of the Fire-

to eliminate water flowing from the Firestone property stone property at the 

onto the site. property line? 
Yes No 

Is there any evidence of 
water flowing from the Fire

stone property onto the site? 

Yes No 

Inspect the two concrete drainage ditches on the site. VI.A. List any cracks in the con-

one through the center and one at the northeast corner. Crete, leaking through the 
cracks, accumulated debris. 

A. Look at overall condition of the ditches. standing water, etc. 

Observation: 

Response: 

B. There are thirty (30) joints in the center ditch. VI.B. List condition of each joint. 

Note condition of each joint. Is joint in place or is 

it protruding above the surface of the concrete? Is DDJoint 1: 

the joint leaking? If there is standing water at the Observation: 

joint, is it clear or off color? 
Response:_ 

Joint 2: •••Joint 3: 
Observation: Observation: 

Response: Response:_ 

Joint 4: Joint 5: 
Observation: Observation: 

Response:_ Response:_ 



Joint 6: 

Observation: :BE. 
Joint 7: 
Observation: 

Response:_ Response:_ 

Joint 8: Joint 9: 
-PJT Observation: Observation: 

Response:_ Response:_ 

Joint 10: Joint 11: 

Observation: Observation: 

Response:_ Response:_ 

VI. B. (Cont'd.) There are thirty (30) joints in the center 

ditch. Note condition of each joint. Is joint in 

VI.B. List condition of each joint. 

place or is it protruding above the surface of the Joint 12: 

concrete? Is the joint leajcing? If there is standing Observation: 

water at the joint, is it clear or off color? 

Response:_ 

Joint 13: 
Observation: 

Joint 14: 
Observation: ~A^ 

Response:_ Response:_ 

Joint 15: 
Observation: 

Joint 16: 
Observation: 

Response:_ Response:_ 

Joint 17: 
Observation: 

Joint 18: 
Observation: 



Response Response 

Joint 19: Joint 20: 
7^ Observation: Observation: 

Response:_ Response:_ 

Joint 21: 

Observation: 

Joint 22: 
Observation: 

Response:_ Response:_ 

Joint 23: 
Observation: ¥7^ 

Joint 24: 
Observation: 

Response:_ Response:_ 

Joint 25: Joint 26: 
1=5F" Observation: Observation: 

Response:_ Response:_ 

VI. B. (Cont'd.) There are thirty (30) joints in the center VI.B. List condition of each joint. 

ditch. Note condition of each joint. Is joint in 
place or is it protruding above the surface of the 

concrete? Is the joint lea)cing? If there is standing 
water at the joint, is it clear or off color? 

Joint 27: Joint 28: 

Observation: Observation: 

Response:_ Response:_ 

Joint 29: 

:EE: 
Joint 30: 

Observation: Observation: 

Response:_ Response:_ 



There are four (4) joints in the north ditch. Note Joint A: 
Observation fit-e condition of each joint. Is joint in place or is it -M2_ 

protruding above the surface of the concrete? Is the 

joint leaking? If there is standing water at the Response 

joint, is it clear or off color? 

Joint B: 

Observation: 

Joint C: 

Observation 

5t4ri>r 5B 
Response: Response: 

Joint D: 
Observation: P'*** , 

M/Afvt-
Response:_ 

VII. Inspect each of the nine (9) monitoring wells for VII. List any problems with the 

integrity. wells. 
Observation: 
J- v.- " .v. ' . >Mt\W Ai= 

Response:_ 

Upon completion of this PM, it must be routed for signature/comments as indicated on page 1. 

Inspected by E Date Inspected ly/VB 

PM Reviewed and Response initiated by: Date: 



BASF Corporation 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 
Z 459 767 448 

November 19, 1999 

Ms. Beth Vens 
Environmental Quality Analyist 
Department of Environmental Quality 
38980 West Seven Mile Road 
Livonia, Michigan 48152-1006 

Subject: BASF Corporation Riverview Site Inspection Report 
Fall 1999 Riverview, Michigan 

Dear Ms. Vens: 

Please find enclosed the Fall 1999 inspection report for the BASF Corporation Riverview Site. 
Submittal of this report is required by Consent Decree No. 80-73699 of July 1984. BASF 
wishes to point out four major changes in this report compared to previous reports: 
• Central concrete ditch is gone, 
• Deep-rooted vegetation was planted around capped areas, 
• Large area of the property does not have a vegetative cover, and 
• Several additional monitoring wells are on the property. 
These changes are described below. 

Under the terms of the Consent Decree, BASF was to maintain a concrete ditch through the 
center of the property. The ditch directed surface water runoff to the River. The level of the 
ditch was below the high-water table, and due to cracks and breaks in the ditch, groundwater 
occasionally moved directly into the ditch and flowed to the River. BASF broke-up the concrete 
ditch and covered the broken pieces with clay. BASF then laid a 40-mil, HDRE fabric over the 
clay, covered the fabric with more clay, and re-graded the area. Completion of this work 
prevents groundwater from seeping to the ground surface, mixing with runoff, and flowing into 
the River. Runoff from precipitation is directed to the River as before; however, the grade is 
much lower and the width of the drainage swale is much wider. BASF anticipates completing 
final grades in the Spring 2000 when the area will receive top soil and seed. 

As such, the section in our inspection report describing the condition of the concrete drainage 
ditch and joints numbered 1 through 30 has been ignored and will be deleted. 

The Riverview property is essentially a 30-acre lawn. The Consent Decree only permits deep-
rooted vegetation in uncapped areas. BASF believes the absence of trees, shrubs, and other 
similar vegetation contributes to the high water table present on the property. We therefore 
believe the use of fast-growing, water-scavenging trees will consume large volumes of 
groundwater and mitigate potential adverse effects on the River. 

BASF planted a multitude of hybrid poplar trees on uncapped portions of the property. The 
planting occurred during Spring and Summer 1999, and it will continue in Spring 2000. Planting 
was concentrated along the upgradient (western) portions of the property to cut of water that 
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BASF Corporation 

may be moving onto the property. The planting in this area also was 
done so it would not Interfere with the site assessment activities. Additional planting may occur 
along the River front if feasible. Currently, consulting firms are evaluating the agronomic 
properties of the soil and groundwater to identify candidate species for planting. 

Since completing the new drainage area, BASF has been searching for acceptable topsoil for 
the final cover on the newly filled areas. Soils from several candidate areas were not 
acceptable due to elevated concentrations of selected parameters (i.e., metals above 
background). As such, BASF has been unable to acquire enough topsoil to cover the site and 
seed it. Hopefully this will change in the Spring with new building projects beginning. 

The Consent Decree specifies that BASF inspect the integrity of each of the nine monitoring 
wells on the property. Currently there are 37 monitoring wells on the property. BASF will 
inspect each of these wells and report their condition in the semi-annual reports. 

Please feel free to call me at 734-324-6209, or Mr. Jack Lanigan at 734-324-6219, with 
questions. 

Sinewy, . A 
Thomas F. McGourty 
Manager, Ecology Services Department 

Enclosure 

cc: Michael Ribordy, EPA 
Keith Mast, URSGWC 
John Gerlach, BASF 
Jack Lanigan 

z;\ecology\offs itep\riverview\cleq-llr15.doc 

(2) 
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URS Grelner WooitwanI Clyde 
A Division of URS Corporation 

January 25, 2000 
38-8E06216.00 

30775 Bainbridge Road, Suite 200 
Solon, OH 44139 
Tel; 440.349.2708 
Fax: 440.349.1514 
Offices Worldwide 

Mr. Mike Ribordy 
RPM, Superfimd Division 
USEPA 
77 W. Jackson Blvd. (SR-6J) 
Chicago, Illinois 60604 

Subject: Transmittal of Continuous Water Level Data 
BASF Riverview Site 
Riverview, Michigan 

Dear Mr. Ribordy; 

On Behalf of BASF Corporation (BASF), URS Greiner Woodward Clyde is submitting the 
attached letter and charts that were previously transmitted to Ms. Beth Vens of the Michigan 
Department of Environmental Quality on January 19, 2000. At BASF's request, you will be 
included on future transmittals of data. 

Please contact URSGWC or Mr. Jack Lanigan at the phone number provided below with any 
comments or questions. 

Sincerely, 

URS Greiner Woodward Clyde 

Keith C. Mast, P.E. 
Vice President 

Timothy L. Whipple, CHMM 
Senior Project Manager 

Attachment 

CC (without attachment): Mr. Jack Lanigan, BASF, Wyandotte, Michigan (734-324-6219) 
Ms. Beth Vens, MDEQ 

\\S025NW01\WORD\BASFUUverview\EECA\Troll\USEPA-l-00.rtf 



30775 Bainbridge Road, Suite 200 
Solon, OH 44139 

A Division of URS Corporation Tel. 440,349.2708 
Fax: 440.349.1514 

January 19, 2000 offices Worldwide 
38-8E06216.00 

Ms. Beth Vens 
Environmental Response Division 
Michigan Department of Environmental Quality 
38980 Seven Mile Road 
Livonia, Michigan 48152-1006 

Subject: Transmittal of Continuous Water Level Data 
BASF Riverview Site 
Riverview, Michigan 

Dear Ms. Vens: 

On Behalf of BASF Corporation (BASF), URS Greiner Woodward Clyde (URSGWC) is 
submitting the attached charts that summarize the continuous water levels readings collected at 
the referenced property. The water levels summarized on the charts were recorded from six 
piezometers and one stilling well (the Trenton Channel) between October 14 and December 9, 
1999. The data were collected using In-Situ "Trolls" as described in URSGWCs "Addendum to 
EE/CA Work Plan" dated June 30, 1999. 

The "Detroit River Trend" on the chart is a smoothed adaptation of the stilling well data. Please 
note that the data for piezometer PZ-5 and PZ-4 may be transposed. URSGWC is field verifying 
the data. Any corrections to the data will be made in subsequent data transmissions. We 
anticipate that the final set of data will be forwarded to you in early February 2000. The Trolls 
will be removed from the wells following collection of the final set of data. 

Please contact URSGWC or Mr. Jack Lanigan at the phone number provided below with any 
comments or questions. 

Sincerely, 

URS Greiner Woodward Clyde 

Keith C. Mast, P.E. Timothy L. Whipple, CHMM 
Vice President Senior Project Manager 

CC: Mr. Jack Lanigan, BASF, Wyandotte, Michigan (734-324-6219) 
Attachments 

\\S025NW0I\WORD\BASF\Riverview\EECA\Troll\MDEQ-l-00.rtf 
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BASF Corporation BASF 
March 15, 2000 

VIA FACSIMILE AND US MAIL 
Mr. Gary Klepper 
District Supervisor 
Michigan Department of Environmental Quality 
38980 West Seven Mile Road 
Livonia, Michigan 48152-1006 

Subject: BASF Corporation's Riverview Property: 
Response to Denial of Addendum to the Work Plan 

Dear Mr. Klepper: 

In a letter from the Livonia District Office to BASF Corporation dated January 14, 2000, the 
Department of Environmental Quality denied approval on our Work Plan Addendum dated July 
14, 1999. You may recall that BASF prepared the Addendum to describe how we intended to 
perform work items agreed upon during our meeting in Lansing on June 15, 1999. 

In summary, the DEQ's denial letter was prepared over two months after the work was 
accomplished and the report was presented to the DEO. While we understand the DEO has six 
months in which to comment on a work plan if they desire, the length of time taken for this 
review is not consistent with the DEQ's stated goal of expediency on this project. The letter 
states that insufficient time was allotted for review between the presentation of the Addendum 
and the beginning of field work. However, the scope and detail of the work items already had 
been discussed and (we thought) agreed to on June 15. Now that the plan is denied and the 
work is complete and documented, much additional time has expired. We will be no closer to 
accomplishing the project goals if the work must be done again. The letter and especially its 
timing are counter productive and contrary to written and oral agreements between BASF and 
the DEQ. 

BASF wishes to present a few responses to the DEQ's comments. 

Modification #1 - Analytical Program 
BASF and DEQ must agree to an analytical program for this property as well as to any changes 
to the program. BASF agrees with this statement. BASF proposed an analytical program 
consistent with the chemicals detected on the property previously. We ask the DEQ to concur 
with this list. 

Modification #3 - The Bedrock Monitoring Well 
The addendum described how the bedrock monitoring well was to be installed. It did not discuss 
a specific location for the well; that was to be selected jointly by DEQ and BASF. BASF 
contacted your representative and suggested a location during a visit to the site, as we agreed. 
The DEQ representatives did not comment on the proposed location; drilling began a week later 
and was completed 10 days after that. The first indication that the DEQ may not accept the 
proposed location was in a letter to BASF from the Attomey General's office - not from the DEQ 
- stating BASF was not abiding with the agreement. BASF in fact abided by the agreement, 
contacted your designated representative, requested input, and waited a reasonable amount of 
time for a response. Drilling rigs on stand-by cost $175 per hour; we could not wait long. Does 
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BASF Corporation BASF 
the DEQ believe another location for the bedrock well was more appropriate? If so, we believe 
that location could have been shared with BASF when the DEQ first requested the bedrock well. 

As discussed in other correspondence, the concentration of ammonia detected in the bedrock 
well is lower than background levels found elsewhere in Riverview. BASF does not envision 
additional characterization of the groundwater within the bedrock is needed or warranted. 

Modification #4 - Continuous Water Level Measurements 
The DEQ denies this work plan item because the time frame proposed for collecting data was 
too short. BASF proposed a three-month monitoring period for only one reason, the DEQ 
initially requested it. 

The DEQ also states the stilling well is not installed properly. We dispute that the design 
proposed by the DEQ reviewer is any better than the one currently installed. Additionally, the 
DEQ reviewer states the water level data clearly show the well is not successfully stilling river 
levels; however, the data logger within the stilling well measures water levels every 30 minutes, 
so there is no basis for the reviewer's conclusion. 

Modification #5 - Analytical Program 
Again, BASF proposes an analytical program consistent with chemicals detected on the property 
through a joint sampling effort by the DEQ and BASF. DEQ continues to ask for analyses of 
over 180 chemicals even though less than half have ever been detected on the property and 
only a fraction of them may be of a concern. 

Modification #8 - Analyzing Samples of Concrete for Mercury 
During our meeting on June 15, 1999, BASF described the proposed method for sampling the 
concrete used as rip rap. There was general agreement with the proposed method and no 
dissention or concerns were raised. We do not understand the DEQ's concern with vertical and 
lateral sampling, coring, variability in deposition, or mercury hot spots. The concrete cell lids 
had a common source, and all were placed on the shore during remedial construction in 1985. 
The purpose of the sampling and analyses was to investigate the mercury content of these cell 
lids. As it turns out, three of seven lids contained detectable concentrations of mercury, but the 
mercury did not occur in a form that leaches. 

We look fonvard to discussing the work plan, feasibility study, and report issues with you and 
your staff on March 21, 2000. You may call me at (734) 324-6209, or Mr. Jack Lanigan at (734) 
324-6219, if you wish to discuss these issues before our scheduled meeting. 

momas F. McGourty) 
Manager, Safety, Health, and the Environment 

cc: Beth Vens, DEQ - Livonia 
Mike Ribordy, EPA Region V 
Keith Mast, URS Corporation 

z:\ecology\offsitep\rivervlew\deq-let24.doc 
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STATE OF MICHIGAN 

JOHN ENGLER, Governor 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

'Better Service for a Better Envirortment" 
HOLLISTER BUILDING, PC BOX 30473, LANSING Ml 48909-7973 

INTERNET: www.deq.slate.mi.us 

RUSSELL J. HARDING, Director 

REPLY TO: 

SE MICHIGAN DISTRICT OFFICE 
38980 SEVEN MILE RD 
LIVONIA Ml 48152-1006 

Mr. Thomas McGourty 
BASF Corporation 
1609 Biddle Avenue 
Wyandotte, Ml 48192 

January 14, 2000 D W 
JAN 1 8 "2000 
QUALITY & 

ECOLOGY SERVICES DEFi 

Dear Mr. McGourty: 

SUBJECT: BASF-Rlverview "Addendum to EE/CA Work Plan", Riverview, Wayne County, Ml 

The "Addendum to EE/CA Work Plan" (Addendum) submitted on July 15, 1999 for the BASF-Riverview 
site has been reviewed. The original work plan for the site was submitted on April 20,1999 and approved 
with conditions in a Michigan Department of Environmental Quality (DEQ) letter dated July 9,1999. The 
Addendum was not reviewed prior to work plan implementation (July-mid August 1999) due to insufficient 
time being allowed for DEQ review of the Addendum. Therefore, the DEQ has not provided comments 
prior to this date, but does so now to meet the requirements of Section 20114(8) of Part 201 of the Natural 
Resources and Environmental Protection Act (NREPA), 1994 PA 451, as amended. This Section states 
that "any request for approval of a plan shall be granted or denied within 6 months of the submittal of the 
information necessary or required for the department to make its decision". 

The "Addendum to EE/CA Work Plan" submitted on July 15, 1999, for the BASF-Riverview site is denied. 
Specific comments are supplied with the attached memorandum. 

If you have any questions please feel free to contact myself or the project manager for this site, Ms. Beth 
Vens. 

Attachment 
cc: Ms. Beth Vens, DEQ 

Sincerely, 

^ry Klepper, Supervisor 
Environmental Response Division 
734-953-1424 

• ^iinon/ienr ^ 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 

INTEROFFICE COMMUNICATION 

January 14, 2000 

TO: Mr. Gary Klepper, District Supervisor, Southeast Michigan D.O. 

FROM: Steve Hoin, Senior Geologist, ERD, Beth Vens, project manager, ERD 

SUBJECT: Review- July 15,1999 "Addendum to EE/OA Work Plan", BASF Riverview site 
/• 

We have reviewed the "Addendum to EE/OA Work Plan" submittal received on July 15,1999 and have 
the following comments: 

Modification #1: 

Results from June 1999 groundwater sampling were to be reviewed by DEO and BASF Corporation and 
future sampling requirements were to be determined upon mutual agreement. This work plan states that 
changes to the BASF proposed parameters will be made only if these changes are warranted based on 
the July 1999 results. BASF and DEC must mutually agree to any analytical parameter list changes. 

Modification #2: 

No comment. 

Modification #3: 

This proposal is denied. This was already discussed in DEO correspondence dated September 26,1999. 
Additionally, results from the deep well indicate a need for further characterization of the aquifer. 
Therefore this well will not be sufficient to address potential contamination in the bedrock and additional 
wells will be needed to characterize the nature and extend of impact within the bedrock aquifer. 

Modification #4: 

This proposal is denied. Although the data collected from this investigation step will be valuable, the DEC 
cannot approve of the approach because it may be necessary to collect data over a longer period of time 
to accurately evaluate the relationship between the river and groundwater. In addition, the stilling well is 
not constructed properly. The proposal utilizes a standard well screen for collecting river level data. This 
technique typically is not successful in "stilling" the short-term river level variations. A typical stilling well 
consists of a well casing with a closed end and a small diameter hole (usually less than Vi inch). The 
data already produced clearly indicates that the well was not successful in stilling the river levels. BASF 
must both extend the monitoring period to include additional seasons and must modify the stilling well. 

Modification #5: 

The sampling parameters proposed by BASF are not agreed to. Soils collected from the distressed area 
between the Trenton Channel and the fence should be analyzed for Michigan Ten metals, chromium III 
and IV, cyanide, phenols, RGB's, base neutrals, volatiles, and ammonia. 

Modification #6: 

No comment. 

EQ 0101e 
(1/98) 



Review- July 15, 1999 page -2-
BASF Riverview site 
Modification #8; 

The riprap sampling and analysis procedure is denied. It is not acceptable to collect chips of the riprap 
using a rock hammer. The riprap should be characterized such that the vertical distribution of mercury in 
the riprap is understood. Cores of the riprap should be collected to eliminate effects of weathering, etc. 
oh the riprap. In addition, the sample locations should be adequate to reflect expected variability in riprap 
deposition. This should include samples collected both vertically and laterally such that there is a high 
degree of assurance that mercury "hot spots" within the riprap would not go undetected. 



•4, 
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30775 Bainbridge Road, Suite 200 
Solon, OH 44139 

A Division of URS Corporation Tel: 440.349.2708 
March 17, 2000 Fax: 440.349.1514 
38-8E06216.00 Offices Worldwide 

Ms. Beth Vens 
Environmental Response Division 
Michigan Department of Environmental Quality 
38980 Seven Mile Road 
Livonia, Michigan 48152-1006 

r. Mike Ribordy 
RPM, Superfund Division 
USEPA 
77 W. Jackson Blvd. (SR-6J) 
Chicago, Illinois 60604 

Subject: Transmittal of Continuous Water Level Data 
BASF Riverview Site 
Riverview, Michigan 

Dear Ms. Vens & Mr. Ribordy 

On behalf of BASF Corporation (BASF), LTRS Greiner Woodward Clyde (URSGWC) is submitting the 
attached chart that summarizes the continuous water level readings collected at the referenced property. 
The water levels summarized on the chart were recorded from six piezometers and one stilling well in the 
Trenton Channel. The measurements were obtained between October 14 and February 11, 2000. The 
data were collected using In-Situ "Trolls" as described in URSGWC's "Addendum to EE/CA Work Plan" 
dated June 30, 1999. 

The "Detroit River Trend" on the chart is a straight linear regression of the stilling well data. The data 
show an overall decrease in water levels in the river and in the wells. We were unable to recover data 
from PZ-1 in the field. This data may be recovered following removal of the unit from the peizometer. It 
appears that PZ-5 is not tracking data in a manner similar to the other piezometers. This data will be 
verified when the unit is removed. 

Please note that the previous submission of data (dated January 19, 2000) incorrectly showed an overall 
increase in water levels. The Troll depth-to-water data was incorrectly interpreted as a positive number, 
resulting in a mirror image of the plotted data. The depth-to-water has been correctly interpreted as a 
negative number in this transmittal. 

Please contact URSGWC or Mr. Jack Lanigan at the phone number provided below with any comments 
or questions. 

Sincerely, 
URS Greiner Woodward Clyde 

Keith C. Mast, P.E. Timothy L. Whipple, CHMM 
Vice President Senior Project Manager 

CC: Mr. Jack Lanigan, BASF, Wyandotte, Michigan (734-324-6219) 
Attachment 

\\S025NW01\WORD\BASF\Rivervlew\EECA\Troll\MDEQ-3-00.rtf 
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BASF Corporation BASF 

March 20, 2000 

Ms. Beth Vans 
Environmental Quality Analyst 
Department of Environmental Quality 
38980 West Seven Mile Road 
Livonia, Michigan 48152 

Subject: Remedial Action Elements Feasibility Study 
Proposed Plan 
BASF Riverview Property 
Riven/iew, Michigan 

Dear: Ms. Vans: 

This letter summarizes a proposed approach to complete a focused feasibility study for 
the Riverview property. BASF Corporation and URS Greiner Woodward Clyde 
(URSGWC) prepared this approach in response to the Michigan Department of 
Environmental Quality's (DEQ's) January 21, 2000, comments to BASF's November 2, 
1999 report titled Engineering Evaluation/Cost Analysis (EECA), BASF Riven/iew Site, 
Riverview Michigan. 

This letter briefly describes BASF's and URSGWC's approach to evaluate feasible 
remedial alternatives. The DEQ's January 21, 2000, letter requested BASF to provide 
this response by April 3, 2000. BASF is presenting our approach two-weeks earlier 
than requested as a demonstration of our ongoing commitment to expedite the 
schedule for a remedial action. That letter also requested BASF to commit to 
completing the feasibility study and presenting the results and implementation schedule 
by July 30, 2000 (four months from now). BASF wishes to discuss this schedule further 
before committing to an agreement. While this letter proposes a list of potentially 
feasible options, we currently cannot commit to completing necessary tsench-scale tests 
successfully by that date. The timing and duration of some laboratory testing, as well 
as the availability of laboratory space, simply is beyond our control. We would feel 
more comfortable agreeing to present a feasibility study and implementation schedule 
to the DEQ within six months of the DEQ agreeing to and approving our approach. 

Identification of impacted Media 

Three distinct saturated zones lie beneath the site. The upper saturated zone is in the 
fill and in natural soil outside the filled areas. The middle saturated zone consists of 
naturally occurring groundwater in the clay till. The lower saturated zone is located in 
the bedrock. The results of the EECA showed the shallow saturated zone is the 
primary route (if not the only route) for the movement of target chemicals from the site 
and into the River. This zone will be the target of the groundwater control portion of the 
feasibility study. 
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BASF Corporation BASF 
Selected areas of surface soils may contain chemicals above applicable criteria. These 
areas typically lie between the landfill caps and the Trenton Channel. The soils may 
have contacted chemicals in groundwater during the very high water levels in the 
Detroit River experienced during 1997 and 1998. At this time, we envision eventual 
construction of the groundwater remedial systems will be a higher priority than any 
action with these soils. Additionally, these soils most likely will be disturbed by 
construction of any groundwater remedial action. We propose a simple capping or 
containment action for this area during remedial construction knowing that the final 
remedy will not be inconsistent with this approach. 

Potential Exposure Pathways 

A complete exposure pathway consists of the following four elements; 
• a source of chemical release; 
• a transport medium (e.g. groundwater); 
• an exposure point (e.g. a water faucet); and 
• an exposure route (e.g. ingestion). 

The objective of the focused feasibility study is to evaluate cost-effective remedial 
technologies that will eliminate one or more of these elements, thus making the 
pathway incomplete and reducing the risk to zero. Eliminating the source of chemical 
releases may be an effective option, yet it also may be a cost-prohibitive option. 
Therefore, the feasibility study will focus on methods to eliminate one of the other 
elements. Alternatives that eliminate the transport mechanism and the exposure points 
are the primary subject of this letter. Alternatives that eliminate the exposure routes 
(and to some degree the exposure point) fall into the realm of institutional controls. 
While these controls eventually will be woven into the final remedial action plan, they 
are not being discussed in this presentation. 

Remedial Technologies 

The potential remedial technologies of each of the impacted site media are briefly 
discussed in this section. In this initial screening, remedial technologies that are 
considered cost-effective, technically feasible, and effective in meeting cleanup criteria 
will be retained and included in the focused feasibility study. The remaining 
technologies will be eliminated. Remedial technologies and altematives remaining after 
the initial screening will be evaluated further and according to the following criteria: 
• Effectiveness in protecting public health and the environment; 
• Detailed cost estimation; 
• Engineering implementation, reliability, and constructability; 
• Technical feasibility; 
• Possibility for recycling, reuse, or other innovative technologies; 
• Analysis of adverse environmental impacts; 
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BASF Corporation BASF 
• Analysis of risk remaining after Implementation; and 
• Compliance with applicable or relevant and appropriate requirements. 

Technologies for Soil and Fill 

The purposes of conducting remedial measures on the soil and fill materials are (1) to 
reduce the amount of leachate that may be generated and that can migrate Into 
groundwater, (2) to reduce or eliminate potential exposure through direct contact, and 
(3) for selected areas, to reduce the possibility that runoff may carry chemicals away 
from the property. For the purpose of this Initial discussion, the volume of fill material at 
the site has been estimated as follows: 

Capped Area -10 
acres (sq. ft) 

Est. Avg. Thickness of 
fill (ft) 

Est. Vol. of Fill 
(cu. ft.) 

Est. Vol. of Fill 
(cu. yd.) 

435,600 10 4,356,000 161,333 

The following four remedial technologies for soil and fill are being considered for the 
site: 

1. Excavation and Offslte Transportation - With this alternative, the Impacted soil and 
fill would be excavated, transported off site, and disposed. The excavated area 
would be backfilled with clean fill. Based on an estimated disposal cost of $150 per 
cubic yard and the volume of soil to be excavated and backfilled, this alternative Is 
cost prohibitive and will not be carried through the focused feasibility study. 

2. In-SItu Solidification ~ With this alternative, the Impacted soil and fill would be 
solidified by mixing It In-place with a cement grout. The material ultimately will 
solidify, and the target chemicals will be contained In the solidified matrix. Based on 
the variable nature of the fill material, attaining the proper consistency of the fill and 
grout can not be guaranteed to prevent leaching and migration. As a result, this 
alternative will not be carried through the focused feasibility study. 

3. In-Situ Treatment - With this alternative, the Impacted soil and fill would be 
addressed using a treatment technology such as soil vapor extraction or soil 
washing. Based on the variable nature of the fill material and the range of target 
chemicals, multiple treatment technologies likely will be required. As a result, this 
alternative will not be carried through the focused feasibility study. 

4. In-Place Containment - With this alternative, fill material would be contained In-
place with a multi-layer cap system. The multi-layer cap system would Include a 
vegetative cover, a protective soil layer, a drainage layer, and both geosynthetic and 
clay covers. Surface water drainage controls also would be Installed as part of this 
option. Based on the volume of fill material, the variable nature of that material, and 
the variety of target compounds In the fill, this alternative appears viable and will be 
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evaluated In the focused feasibility study. A cap system reduces the volume of 
water for collection and treatment. So, in addition to adding protection for the direct 
contact pathway, this alternative can add a benefit to the groundwater control 
alternatives. 

Technologies Preventing Groundwater from Reaching the River 

This section discusses methods to control groundwater flow to the river. These 
methods have two components: (1) a physical barrier between the river and the 
property and (2) a way to deal with the excess groundwater. Several technologies are 
presented for each component. For physical barriers, two control technologies have 
been evaluated for the site: cut-off walls and hydraulic barriers. 

1. Cut-off Walls. With this alternative, a cut-off wall would be installed to prevent 
groundwater flow into the river. One of three types of cut-off walls could be installed 
along the eastern edge and partially along the northern and southern edges of the 
property. URSGWC has tentatively identified the following three cut-off wall design 
alternatives for the site: 

Concrete Slurry Wall - A concrete slurry wall would be installed along the northern, 
eastern and southern boundaries of the Site. The concrete slurry wall would be 
installed by excavating a trench and backfilling it with a cement-bentonite slurry. 
The concrete slurry wall would parallel the existing slurry wall along the eastern 
boundary of the site. Depending on their characteristics, soil outside of the concrete 
wall on the eastern boundary may be excavated and placed inside the wall. The 
existing slurry wall will be tied into the new wall in some manner. Groundwater 
would be recovered by some method inside the wall. 

Mixed Soil Wall - A mixed soil wall would be installed along the northern, eastern 
and southern boundaries of the Site. The mixed soil wall is constructed using large 
diameter augers to mix cement-bentonite slurry with the soil. A wall of treated soil is 
constructed in this manner. Depending on their characteristics, soil outside of the 
mixed soil wall on the eastern boundary may be excavated and placed inside of the 
wall. The existing slurry wall will be tied into the new wall in some manner. 
Groundwater would be recovered by some method inside the wall. 

Double Sheet Pile Wall - A double sheet pile wall would be installed along the 
eastern boundaries of the Site. Excavation and placement of soil inside the landfill 
would not be necessary since the outer wall would be installed at the edge of the 
river. A single sheet pile wall would be installed outside of the existing slurry wall 
along the eastern boundary of the site. This would protect the existing slurry wall, 
which would act as the inner wall along that portion of the site boundary. 
Groundwater would be recovered from a trench or sumps located between the walls 
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and west of the inside wall. A single wall would be Installed along the northern and 
southern boundaries of the Site. 

All three of these cut-off wall alternatives are economically and technically feasible at 
this site and will be Included In the focused FS. 

2. Hydraulic Barrier Wall - With this alternative, establishing a hydraulic barrier along 
the river's edge prevents groundwater flow to the river. This Is accomplished by 
recovering groundwater from a series of recovery wells or a trench before the water 
reaches the river. Recovered groundwater would be treated as described In the 
following section. With this technology both groundwater and river water would be 
recovered, resulting In an enormous volume of water to be treated. As a result, this 
technology Is cost prohibitive and will not be Included In the focused feasibility study. 

Technologies to Collect and Treat Groundwater. 

Regardless of the method of hydraulic control selected, groundwater will need to be 
collected and treated. The mutual objective of BASF and the DEQ Is to eliminate 
groundwater containing chemicals at concentrations above the applicable GSI values 
from entering the river. This section discusses both in-situ and above-ground collection 
and treatment technologies that may be both feasible and cost-effective In meeting the 
objective. Additionally, water collected during remedial construction would be treated 
using one of the technologies discussed In this section. 

1. In-Situ Treatment (Including "Funnel and Gate"). Using this treatment alternative, 
groundwater Is funneled to an area by one of the physical barriers described above. 
The groundwater then passes through a permeable gate. An in-situ treatment 
system (e.g., a reactive barrier) Is used to reduce the concentrations of metals and 
volatile organic compounds In groundwater as the water passes through the gate. 
The use of Iron filings In a reactive barrier Is one example of such technology that Is 
effective In some applications. Other in-situ treatments will be evaluated In the 
focused feasibility study. 

2. Collection and Above-Ground Treatment. Using this alternative, a groundwater 
collection and treatment system would be Installed. Groundwater would be 
recovered from a series of recovery wells or a trench and piped to a treatment 
facility. Once groundwater Is In the treatment unit, there are several methods that 
may be applied effectively. For example, sulfonated carbon has been effective In 
removing mercury from some fluid streams, and preliminary bench-scale work with 
electro-chemical systems also show promise in removing mercury. Traditional 
activated carbon units or UV/oxIdatlon systems are proven technologies for most 
organic compounds. BASF contracted Jacques Whitford Environment Limited to 
evaluate the applicability of an electro-chemical treatment method to remove 
mercury from groundwater. Preliminary results could be available during April 2000. 
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BASF will share the results with the DEQ as appropriate. URSGWC will continue 
evaluating several other water treatment alternatives for this site. These other 
treatment methods will be identified as the feasibility study progresses. As 
appiicabie and effective, they will be evaluated as single-pass units or in 
combinations. BASF will notify the DEQ as new technologies are added to the 
feasibility study for evaluation. Results of the evaluations will be presented in the 
focused feasibility study report. 

After treatment, groundwater will need to be discharged. Currently three 
alternatives are being considered: (1) discharge to a storm sewer or the river under 
an NPDES permit, (2) discharge to a sanitary sewer, or (3) used to irrigate the site 
during appropriate seasons. 

Phyto-Remedial Actions 

BASF initiated a phyto-remediai action along the western portion of the property. To 
date, we planted several thousand, water-scavenging, poplar trees with some measure 
of success. Our consultant for this effort, Roux Associates, is conducting additional 
evaluations of the soil's agricultural properties to enhance growth and increase 
evapotransiration. This action is strictly voluntary. We plan to continue the phyto-
remediai efforts in parallel with any other remedial action. BASF will include 
measurements of our success (ie, reduction in groundwater volume, reduction in 
recharge) into the feasibility study report, as appropriate. 

In summary, BASF and URSGWC propose the following treatment remedial 
alternatives for evaluation during the focused feasibility study: 

1. In-place containment of soil including the installation of a multi-layer cap system; 

2. Installation of a cut-off wall to prevent contaminated groundwater from entering the 
river. We intend to evaluate the following technologies: concrete slurry wall; mixed 
soil wall; or double sheet pile wall prevent groundwater flow into the river. 

3. Groundwater collection and treatment using either an in-situ treatment technology or 
above-ground treatment. In-situ methods will focus on reactive barrier technologies. 
Collection and above-ground treatment methods will focus on one or more active 
systems that destroy or remove chemicals from water. The ultimate system may 
employ more than one treatment method. 

4. Discharged of treated water through an appropriate avenue. 

Regardless of the technologies chosen, the focused feasibility study will discuss a 
schedule for implementing the selected remedial action, the groundwater monitoring 
requirements, and the operations and maintenance activities. 
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Please contact either Keith Mast at URSGWC (440-349-2708) or Jack Lanigan at BASF 
(734-324-6219) with comments or questions regarding these remedial alternatives. 
BASF will continue our evaluation of selected remedial technologies; however, we await 
the DEQ's approval of this plan prior to proceeding in earnest. 

Sincwely, 

rhomas F. McGourty 
Manager, Safety, Health,'and the Environment 

cc: 'Mike Ribordy, EPA 
Keith Mast, URS 
Jack Lanigan 
Brian Diepeveen 

z:\ecology\offsitep\riverview\deq-let-fs.doc 
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BASF - RIVERVIEW 
March 21, 2000 Meeting 
Preliminary agenda 

I. Site objective and Feasibility Study for interim response action - thanks for agreeing. 
Confirm BASF commitment to April 3, 2000 and July 30, 2000 dates for FS 
submittals. Briefly discuss that expedited implementation of I RAP will be 
expected. 

II. Brief Response to February 23, 2000 letter 

• Performance of IR will be incorporated into RAP. Work will not be performed 
twice. 

• GSI Criteria for mercury. Effective 9/30/2000 GSI criteria is 1.3ppt, detection 
limit is O.Sppt. 

• DEQ review is timely (2-2 1/2 months). DEQ cannot commit to 30 day review 
time. 

• Remedial action alternatives - need to be technically proven, effective, timely, 
cost-effective 

• Public comments are only a part of the RAP approval process 

IV. Introduce concept of amended consent decree 



STATE OF MICHIGAN 

REPLY TO: 

JOHN ENGLER, Governor ENVIRONMENTAL RESPONSE DIVISION 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

'Better Service for a Better Environment" LANSINGMI 48909-7926 
HOLLISTER BUILDING, PO BOX 30473, LANSING Ml 48909-7973 

INTERNET; www.deq.8tate.ml.us 
RUSSELL J. HARDING, Director 

April 25, 2000 

Mr. Thomas McGourty 
BASF Corporation 
1609 BIddie Avenue 
Wyandotte. Ml 48192 

SUBJECT: BASF-Rlvervlew site, correspondences dated March 15, 2000, Wayne County, 
Michigan 

Dear Mr. McGourty: 

Correspondence dated March 15, 2000 from BASF Corporation (BASF) to Mr. Gary Klepper, 
District Supervisor, Department of Environmental Quality (DEO), Environmental Response 
Division (ERD), and correspondence dated March 15, 2000 from BASF to Ms. Beth Vens, DEQ-
ERD have been reviewed. The DEQ has the following comments/responses: 

March 15, 2000 correspondence to Mr. Gary Klepper: 

Modification #1 - Analytical program 
In the "EE/CA Work Plan" BASF proposed that the analytical parameters for the site Include: 
Selected RAM's, selected phenols, RGBs (1 well), arsenic, mercury, ammonia, cyanide, 
chromium, lead, selected solvents and xylenes. 

BASF and the DEQ have concurred that current activities are focused on the groundwater-
surface Interface (GSI) pathway. Therefore, the analytical parameters selected for this pathway 
should at a minimum address contaminants that exceed the GSI criteria established In the June 
15, 1999 Mixing Zone Determination from Surface Water Quality Division, DEQ. 

BASF has proposed that selected phenols, metals, solvents and RAM's be analyzed. It Is the 
DEQ's experience that laboratories run a full scan for phenols (Scan 8), Michigan ten metals 
(ERA method 6010), volatlles (8260+) and semlvolatlles (8270) for the same cost as analyzing 
for a few of the chemicals In a scan. Therefore, the DEQ proposes that full scans be run for 
Scan 8, ERA method 6010, 8260+ and 8270 for sampling parameters. Please note the new 
mercury method (ERA Method 1631) should be used. 

The DEQ concurs that ammonia and cyanide should be Included In the analytical (or target) list. 

All samples should be analyzed for RGBs. 

It Is agreed that the DEQ will not request BASF to analyze for DDT or hexavalent chromium. 
The DEQ may wish to collect samples and analyze for these parameters In the future at DEQ 
cost. 

EQP OlOOe 
(Rev. 1/96) 
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Modification #3 - The Bedrock Monitoring Well 
First paragraph; This issue was responded to in DEQ correspondence dated September 28, 
1999. 

Second paragraph: It is the DEQ's opinion that the source of ammonia in the bedrock well has 
not been determined currently with field work, as conducted. Additional work will be needed to 
determine if the source is from the site contaminants or represents "background levels". 

Modification #4 - Continuous Water Level Measurements 
First Paragraph: The DEQ workplan approval letter dated July 9, 1999 requested "continuous 
measurements of groundwater levels for three months to obtain an accurate picture of 
groundwater flow dynamics, with follow-up monthly measurements." The DEQ did not state 
that three months of measurements alone was sufficient. DEQ has received additional water 
level data from BASF on January 24, 2000 and on March 17, 2000. The DEQ has concluded 
that the data have provided the desired information regarding the interaction between the River 
and the site and will not require that BASF continue monitoring. However, it is our opinion that 
additional data collection would provide useful information, at a limited cost. For example the 
data would allow for a more accurate estimate of the average gradient at the site, and this 
information may assist BASF is designing a interim response activity. 

Second Paragraph: The DEQ does not concur that the stilling well is designed properly and as 
a result is subject to rapid fluctuations such as those caused by wave action. Stilling well design 
information is available in many references, and those references clearly suggest that the 
design incorporate a very small diameter water entrance within the well. Because BASF used a 
well screen the data from the stilling well fluctuates rapidly and masks the short-term water level 
events, such as those caused by storms. Therefore the data supplied by BASF from the stilling 
well are of limited use in assessing the effects of those events on the site groundwater. 
However, the data are useful in assessing the relationship of the site groundwater level to 
longer term river level changes and therefore the DEQ is not requesting any action with regard 
to the construction of the stilling well. 

Modification #5 - Analytical Program 
Sampling discussed in this section applied only to the two surficial soil samples that were to be 
collected and analyzed for stated parameters as requested in the DEQ July 9, 1999 
correspondence. Sampling that was conducted by BASF did not analyze for all of the 
parameters or full scans as requested by the DEQ 

Modification #8 - Analyzing Samples of Concrete for Mercury 
There was no agreement at the June 15, 1999 meeting between BASF and DEQ that chipping 
of the rip-rap was an adequate sampling method. The DEQ asserts that a combination of 
sampling methods, chipping, cores and crushing would be the best characterization of the rip
rap. These methods were discussed in DEQ correspondence dated June 4, 1999. Chipping 
alone does not characterize the vertical distribution of the mercury in the rip-rap. Cores of the 
rip-rap would characterize the distribution of mercury within the cell material. It is likely that the 
mercury has already leached from the near surface of the cell material. This could explain the 
leaching results from the samples collected. The DEQ continues to recommend that the rip-rap 
be sampled using coring methods at locations selected based upon both knowledge of the 
source of the rip-rap and based upon a sound statistical sampling approach. This additional 
sampling may not be needed if BASF decides to presumptively handle the rip-rap material 
through disposal or on-site containment. 
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March 15, 2000 correspondence to Ms. Beth Vens: 

1) No comment. 

2) The January 11, 2000 technical review memorandum stated that "the report of findings 
would include proposed response actions along with an implementation schedule." No 
reference is found to "more than one response action plan" in the technical memorandum. It 
was agreed to by BASF and DEQ at a June 15, 1999 meeting that if the investigation confirmed 
a discharge above GSI criteria to the Trenton Channel, that the Report would propose an 
acceptable interim response activity to cease the discharge which would be implemented 
immediately. The Report proposed to "reduce" the flow of water being discharged above GSI 
criteria to the Trenton Channel and the proposed activities did not include an implementation 
schedule, criteria when the phases of the activities would occur, and provided no technical basis 
why the proposed activities were selected. Therefore, the DEQ could not approve of the 
objective or the proposed interim response activity(ies). 

3) & 4) Section Eight of the Report discussed "Remedial Action" scope, goal, and objectives. 
The reference by BASF to "Remedial Action" in the Report required DEQ to consider the Report 
a "Remedial Action Plan" (RAP) submittal. Therefore, the DEQ responded that the Report did 
not meet Part 201 administrative requirements and was insufficient because a RAP under Part 
201, Environmental Remediation, of the Natural Resources and Environmental Protection Act, 
1994 PA 451, as amended, must address all relevant exposure pathways for the facility. This 
issue was discussed and clarified in the March 15, 2000 meeting with BASF and DEQ. It has 
been agreed by BASF and DEQ that current efforts are focused on addressing the GSI pathway 
only, and therefore, proposed activities are considered interim response activities, not remedial 
actions. 

The April 20, 1999 workplan submitted by BASF was approved in July 9, 1999 DEQ 
correspondence. The "Addendum to EE/CA Work Plan" submitted on July 15, 1999 by BASF 
was not approved. Any changes proposed in the Addendum or those items in the July 9, 1999 
DEQ letter that were not complied with are not approved by the DEQ. All other items were 
approved through the July 9, 1999 DEQ letter. 

5) The "BASF-Riverview" (a.k.a. Federal Marine Terminals) file is available to BASF under 
F.O.I.A. Please contact Ms. Lori Jackson at 734-953-1487 to schedule an appointment is 
BASF wishes to review these files. Please be advised that in January 2000, DEQ staff located 
archived files that have now been incorporated into the current file known as "BASF-Riverview". 

6) In the Report submitted by BASF, page 1-2 under "Summary of Presumptive Remedy" states 
that "the presumed remedy at the Site is to reduce the ability of surface water to recharge 
groundwater and reduce the volume of groundwater entering the Trenton Channel." The DEQ 
did not "re-phrase" the objective. 

The new mercury method (USEPA Method 1631) should be used for sampling of mercury. 
Method 1631 which has a detection limit of 0.5 part per trillion (ppt) allows compliance with the 
GSI criteria for mercury of 1.3 ppt to be measured and monitored and will be required after 
September 30, 2000. 

7) The clay surface map was "hand sketched" based upon the data discussed and is 
considered draft. The map is available for BASF's visual review and will be provided at a future 
meeting if requested. The map can be produced by BASF by reviewing the boring logs that 
include elevation information. 
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8) At this time, the DEQ only intends on reviewing available literature and information regarding 
the bedrock aquifer. This information will not likely be sufficient to allow BASF to assess the 
groundwater flow conditions in the bedrock at the site. As discussed during a March 21, 2000 
meeting between BASF and DEQ, the DEQ agreed that the ammonia impact within the bedrock 
aquifer does not present an immediate danger and need not be addressed as part of current 
activities at the site. 

9) The DEQ acknowledges BASF's contention that the ammonia in bedrock at the site 
represents background conditions. Further review of information on background levels in 
groundwater suggests that BASF is likely correct. The DEQ requests that BASF present their 
argument and information when additional Part 201 pathways are being addressed. 

10) No comment. 

11) See DEQ comment #3 & #4. 

12) These groundwater flow issues were discussed during the March 21, 2000 meeting. The 
DEQ raised issues with the groundwater flow data in an effort to inform BASF of their Part 201 
obligations to address all relevant exposure pathways. In particular, current data are not 
adequate to determine if groundwater, impacted above criteria, is migrating from the site onto 
adjacent properties. BASF will need to investigate offsite groundwater migration in the future to 
meet Part 201 obligations. 

13) The purpose of the comment was to point out that site data indicate that the confining 
conditions vary across the site and that any groundwater flow measurements should consider 
the potential effects of these variable confining conditions. 

14) Well SMW-6 was erroneously referenced with regard to on-site flow. Well SMW-7 is the 
well that suggests on-site groundwater flow. Well SMW-6 indicates possible lateral offsite flow. 

15) The DEQ agrees that additional discussion regarding the site hydraulic conductivity is not 
constructive. The DEQ agrees that all groundwater containing PCBs, mercury, or other 
hazardous substances above applicable GSI criteria must be prevented from discharging into 
the Trenton Chanr\el. 

16) The DEQ did not request BASF to "estimate the volume of water passing through a slurry 
wall". In the Report, Section 7.2, when groundwater discharge to the river is being estimated, 
BASF subtracted the width of the wall (300 feet) from the width of the site (1,200 feet) in its 
calculations. Since the wall is incomplete, it is incorrect to deduct the 300 feet from the 1,200 
feet, as the water will flow around the wall. Therefore any estimates that do not include the 
linear dimension of the wall will result in estimates that are low. 

17) See DEQ comment under Modification #5 regarding soil samples. See Modification #1 
regarding water sampling. Recent groundwater sampling at the site was conducted at DEQ's 
request and DEQ's expense. BASF chose to split samples from the DEQ sampling. The DEQ 
does not foresee additional quarterly sampling. 

18) Additional discussion of the finer points of the interpretation of the long term piezometer 
data at this time is not constructive. BASF and the DEQ agree that the data are important 
primarily in assessing the average gradient towards the river. The DEQ agrees that any 
ambiguities with regard to gradient and flow volume can be overcome via system design, if 
necessary. 
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19) BASF concurs that the groundwater volume estimates are likely inaccurate and has agreed 
to rely upon conservative engineering design assumptions if collection and treatment are 
necessary. The DEQ is willing to support this approach. 

20) See DEQ comment #14. The DEQ agrees the objective is to eliminate discharge of water 
contaminated above applicable GSI criteria to the Trenton Channel rather than eliminating 
groundwater flow to the Trenton Channel. 

21) No comment. 

22) The DEQ was referring to the same data that BASF referenced (i.e., the 1981 E&E Data). 
It is possible that intact drums may exist in the landfill area. This possibility should be taken into 
consideration prior to selecting and designing a interim response activity(ies)'. At a minimum, 
contingencies should be in place to address unexpected contaminants that may be introduced 
into a treatment system, if such as system is utilized. 

23) BASF's response does not address the DEQ comments in the technical memorandum. 
DEQ comments focus on addressing whether or not the additional recent sampling is adequate 
to assess the lateral extent of free product. The DEQ asserts that borings and temporary wells 
are not sufficient to assess whether or not free product is present at lateral locations. During the 
March 21, 2000 meeting, it was discussed that it is not known if the source of the free product is 
on-site or off-site. It was discussed that at a future date BASF will adequately characterize the 
distribution of free product at the site. 

24) See DEQ comment under Modification #8. 

25) No comment. 

26) See DEQ comment #9. 

27) See DEQ comment under Modification #1. 

28) See DEQ comment under Modification #1. 

29) The Report identified the presumptive remedy to be to reduce the volume of groundwater 
entering the Trenton Channel and indicated that the preferred alternative was capping the site 
with groundwater monitoring. The objective to "reduce" the discharge was not acceptable to the 
DEQ. Since this objective was not acceptable, the proposed interim response activity(ies) were 
also not acceptable to the DEQ. Additionally, the proposed activities did not include an 
implementation schedule, criteria when the phases would occur, and provided no technical 
basis why the proposed activities were selected. 

30) The objective selected by BASF in the Report was not acceptable to the DEQ. Therefore, 
to ensure that the objective of preventing the discharge of water contaminated above GSI 
criteria to the Trenton Channel in a technically sound manner was met, the DEQ requested a 
Feasibility Study be conducted by BASF. BASF and the DEQ have agreed on this approach. 

31) No comment. 

32) The DEQ cannot accept any interim response activity(ies) that does not prevent discharge 
of contaminated water above GSI criteria to the Trenton Channel. A proposal which "may" have 
eliminated the discharge or which "reduced" the discharge was not acceptable to the DEQ. 
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BASF may wish to investigate the issues raised on page -9- of the technical memorandum 
dated January 11, 2000 regarding phytoremediation. 

33) The DEQ requested an active groundwater system operate while BASF was conducting a 
pilot program for phytoremediation because it had not been demonstrated that 
phytoremediation eliminated flow of contaminated water above GSI criteria to the Trenton 
Channel. Therefore, until/unless this was demonstrated, it was necessary to request a method 
to prevent the discharge of groundwater above GSI criteria to the Trenton Channel. 

34) DEQ will be meeting with BASF on May 3, 2000 to discuss elements of the final Feasibility 
Study. 

35) As a property owner, BASF can abandon monitor wells not specified in the 1984 consent 
decree without DEQ approval. However, the DEQ can request that monitor wells be installed to 
replace those wells at BASF expense if it is determined that those wells are necessary to meet 
Part 201 obligations. 

36) The DEQ fully understands the difficulty involved in treating mercury contaminated 
groundwater. The DEQ statement regarding treatment as the altemative with "the most 
reasonable chance of success" was made in relation to the alternatives presented by BASF in 
the Report. Of the alternatives presented by BASF, that alternative was the only altemative 
presented that, in the DEQ's opinion, would prevent the discharge of contaminated water above 
GSI criteria to the Trenton Channel. 

37. See DEQ comments #3, #4, #30, DEQ comment under Modification #8. 

BASF Responses to EPA's comments: 
The United States Environmental Protection Agency (U.S. EPA) Project Manager, Mr. Michael 
Ribordy, for this site indicated that the U.S. EPA did not have any specific responses to this 
section. The U.S. EPA and the DEQ will continue to work collaboratively and in close 
communication on this project. 

Sincerely, 

Beth Vens, Project Manager Steven J. Hoin, Senior Geologist 
Environmental Response Division Environmental Response Division 
734-953-1404 734-953-1296 

cc: Mr. Michael Ribordy, U.S. EPA 
Mr. Mary Fulgham, U.S. EPA 
Ms. Kathy Cavanaugh, DAG 
Ms. Patricia Brandt, DEQ 
Mr. Dipo Oyinsan, DEQ 
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19) BASF concurs that the groundwater volume estimates are likely inaccurate and has agreed 
to rely upon conservative engineering design assumptions if collection and treatment are 
necessary. The DEQ is willing to support this approach. 

20) See DEQ comment #14. The DEQ agrees the objective is to eliminate discharge of water 
contaminated above applicable GSI criteria to the Trenton Channel rather than eliminating 
groundwater flow to the Trenton Channel. 

21) No comment. 

22) The DEQ was referring to the same data that BASF referenced (i.e., the 1981 E&E Data). 
It is possible that intact drums may exist in the landfill area. This possibility should be taken into 
consideration prior to selecting and designing a interim response activity(ies)'. At a minimum, 
contingencies should be in place to address unexpected contaminants that may be introduced 
into a treatment system, if such as system is utilized. 

23) BASF's response does not address the DEQ comments in the technical memorandum. 
DEQ comments focus on addressing whether or not the additional recent sampling is adequate 
to assess the lateral extent of free product. The DEQ asserts that borings and temporary wells 
are not sufficient to assess whether or not free product is present at lateral locations. During the 
March 21, 2000 meeting, it was discussed that it is not known if the source of the free product is 
on-site or off-site. It was discussed that at a future date BASF will adequately characterize the 
distribution of free product at the site. 

24) See DEQ comment under Modification #8. 

25) No comment. 

26) See DEQ comment #9. 

27) See DEQ comment under Modification #1. 

28) See DEQ comment under Modification #1. 

29) The Report identified the presumptive remedy to be to reduce the volume of groundwater 
entering the Trenton Channel and indicated that the preferred alternative was capping the site 
with groundwater monitoring. The objective to "reduce" the discharge was not acceptable to the 
DEQ. Since this objective was not acceptable, the proposed interim response activity(ies) were 
also not acceptable to the DEQ. Additionally, the proposed activities did not include an 
implementation schedule, criteria when the phases would occur, and provided no technical 
basis why the proposed activities were selected. 

30) The objective selected by BASF in the Report was not acceptable to the DEQ. Therefore, 
to ensure that the objective of preventing the discharge of water contaminated above GSI 
criteria to the Trenton Channel in a technically sound manner was met, the DEQ requested a 
Feasibility Study be conducted by BASF. BASF and the DEQ have agreed on this approach. 

31) No comment. 

32) The DEQ cannot accept any interim response activity(ies) that does not prevent discharge 
of contaminated water above GSI criteria to the Trenton Channel. A proposal which "may" have 
eliminated the discharge or which "reduced" the discharge was not acceptable to the DEQ. 
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INDEPENDENT ENVIRONMENTAL ENGINEERS. SCIENTISTS & CONSULTANTS 

May 5, 2G00 

Ms. Beth Vens 
Michigan Department of Environmental Quality 
Environmental Response Division 
38982 Seven Mile Road 
Livonia, Michigan 48152 

R tECEIVED ERD S.E. KICH.f 

FILE 
COUNTY 

RE; BASF Riverview Site 
Final File Review Summary and Preliminary 
Site investigation Work Plan Addendum 
Malcolm Pimie Project Number: 3940-014-H20 

Dear Ms. Vens: 

Attached are two copies of the final File Review Summary and Preliminary Site Investigation 
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Should you have any questions, please feel free to contact us. 

Very truly yours, 

MALCOLM PIRNIE, INC. 

Greg Foote, CPG 
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ATTACHMENT A 

FILE REVIEW SUMMARY & PRELIMINARY SITE 
INVESTIGATION WORK PLAN ADDENDUM 

BASF RIVERVIEW SITE 

1.0 INTRODUCTION 

As directed by the Michigan Department of Environmental Quality (MDEQ) evaluation 
of the groundwater surface water interface (GSI) pathway is the primary interim response 
objective for the site at this time. It is not possible to fully evaluate potential interim response 
alternatives for eliminating the GSI pathway using only data from the previous investigations. 
Therefore, we have developed a work plan to conduct preliminary investigations to address the 
data gaps for this pathway. A more detailed discussion of data gaps is presented in section 3.0. 
Malcolm Pimie has reviewed the project file to evaluate available site data needed to assess 
potential interim response alternatives at the BASF Riverview site (Figure 1-1). Through this 
review, we have identified deficiencies in the data developed during the previous investigations. 
In general, these deficiencies include: 

• Incomplete assessment of the nature and extent of contamination 
• Insufficient assessment of the nature and extent of the fill material covering the 

site 

2.0 PHYSICAL SITE DESCRIPTION 

The BASF Riverview site is a thirty-acre parcel of land located in Riverview, Michigan. 
The site is situated along the western banic of the Trenton Channel of the Detroit River. The 
following discussion of site geology, hydrogeology, and contaminant characterization is based 
upon reports of previous investigations by URS Greiner Woodward Clyde (URSGWC) in 1999, 
Applied Environmental Research (AER) in 1980, and Neyer, Tiseo, & Hindo (NTH) in 1979. 

2.1 Site Geology 
Approximately 50 test boring and 40 monitoring well drilling logs provide a basis for the 

stratigraphy. However, because several different consultants prepared the logs, there are 
discrepancies in the stratigraphic descriptions. Two geologic cross-sections, depicted on Figures 
1-3 and 1-4, were prepared. As shown on the cross-sections, the following generalized 
stratigraphy is present at the site: 
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2.1.1 Fill Unit 
The fill unit is comprised of soils with varying amounts of slag, brick, concrete blocks, 

wood, glass, and unidentified organic debris. URSGWC describes the fill as "concrete rubble, 
scrap metal, glassware, soda ash, caustics, cardboard and steel drums, coke, cinders, bricks, 
carbon anode and cell parts, surfactants, and miscellaneous trash from all Wyandotte sites." 
During excavation activities performed by AER in 1979, metal containers ranging in size from 
five-gallon cans to fifty-five gallon drums were uncovered. These containers were reported to be 
mostly intact and filled with solid and/or liquid substances. In some areas of the site, a strong 
chemical odor and staining is reported in the boring logs. The fill appears to range in thickness 
from 1 to 3 feet at the western edge of the property and 8 to 14 feet thick along the river edge. 
URSGWC reported that the fill is "less than five feet thick, and in most areas it is less than three 
feet." However, the boring logs included in the same report (Engineering Evaluation/Cost 
Analysis - EE/CA) show the fill to be more than ten feet thick in some areas. 

2.1.2 Peat Unit 
The peat unit is comprised of peat and/or black organic rich silt and ranges from 1 to 3 

feet thick. In general, this unit appears to only be present within 200 feet of the Trenton Channel 
shoreline. Boring logs indicate the peat unit has a strong chemical like odor. 

2.1.3 Sand Unit 
The sand unit is comprised of gray to black fine to medium grained sand with traces of 

clay. It appears to be a large sand lens present only near the shoreline. This unit is likely a 
paleochannel fluvial deposit or more recent bank deposit from the Trenton Channel. Boring logs 
indicate the sand unit ranges from 0 to 5 feet thick, is stained, and has a chemical like odor. 

2.1.4 Upper Clay Unit 
The upper clay unit is comprised of very soft, gray silty clay with some black staining. It 

is continuous over most of the site, and appears to thin toward the shoreline of the Trenton 
Channel until it is no longer present (see cross-section A-A'). The upper clay unit is likely 
lacustrine and ranges from about 10 to 15 feet thick where present 

2.1.5 Lower Clay Unit 
The lower clay unit is comprised of brown silty clay with little fine to coarse-|fained 

sand and gravel fingers. It overlies bedrock and is approximately 20 feet thick. Heterogeneities 
in this unit may provide contaminant migration pathways. 

2.1.6 Dundee Limestone (bedrock) 
The Dundee Limestone consists of a medium to hard grayish brown limestone, with soft 

seams, and fractures. Boring logs indicate the upper 8 feet of the bedrock is weathered and 
fractured and that it is first encountered at a depth of approximately 40 feet below ground surface 
(bgs). 

2.2 Hydrogeology 
URSGWC describes three distinct water-bearing zones at the site as follows: 
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• The upper water-bearing zone consists of the saturated portion of the fill and 
some naturally occurring sediments (i.e. the sand and peat units). 

• URSGWC identifies that the "middle water-bearing zone" consists of the lower 
clay unit. Slug test performed by URSGWC yielded hydraulic conductivities 
ranging from 5.4x10" to 3.7x10"^ feet/day. Boring logs indicate that more 
conductive lenses and heterogeneities may be present. 

• The lower water-bearing unit consists of the Dundee Limestone. URSGWC 
reported hydraulic conductivities from the limestone unit ranging from 7.4x10'^ to 
6.3x10'^ feet/day. Groundwater exists primarily in macroporosity such as 
fractures in the limestone; therefore these hydraulic conductivities of the bulk 
rock have little practical meaning. 

River levels have shown elevations ranging from 572.39 to 576.96. The changes in river 
levels may greatly influence the water level in the uppermost water-bearing zone. 

2.3 Contaminant Characterization 
Table 1-1 summarizes the highest contaminant concentrations detected in groundwater 

during quarterly sampling of wells MW-A through MW-M, PZ-1 through PZ-6, SMW-1, SMW-
2, SMW-6, SMW-8 performed from March 1999 through January 2000. As shown on this table, 
numerous components are present in groundwater at concentrations exceeding the Part 201 GSI 
criteria (and in some cases exceed by a number of orders of magnitude). Non-aqueous phase 
liquids (NAPLs) have been observed in some of these wells (MW-M, and MW-F). 

3.0 DATA GAPS 

The following is a discussion of data gaps identified thus far. Additional data gaps may 
be identified as further field investigations are performed. 

3.1 Physical Well Data 
There is some uncertainty with respect to well construction because of poor 

documentation and conflicting information. For example, the top of casing elevations for wells 
MW-A through MW-M supplied by BASF, in a letter addressed to Ms. Beth Vens of the MDEQ 
dated February 24, 1999, conflicts these reported by URSGWC, in Table 2-1 of the EE/CA 
report dated November 1,1999. Some of the well elevations varied by up to 0.5 feet. Also, poor 
quality construction logs for wells MW-K, MW-L, MW-M create uncertainty in the well 
completion depths. Because of this uncertainty, some of the data obtained from these wells is 
questionable. 

Also, well design problems affect the data obtained from some of the wells. This is 
exemplified by the screened length and completion depth of wells MW-A through MW-M is 
inadequate to be used for monitoring potential NAPL and contaminant present near the top of the 
water table in the fill unit. 

3.2 Type and Extent of Fill 
Historical documentation is vague as to the extent and nature of the fill material. Because 

this layer is the most likely contaminant source, it is necessary to determine its composition and 



I 
I 
i 
I 
i 
« 

« 

I 
I 
i 

lateral limits. In addition, previous investigations did not provide sufficient information to 
determine the extent of the fill present beneath the water in Trenton Channel. 

3.3 Groundwater Flow 
Based on available file information, groundwater flow direction at the site is unclear for 

several of the stratigraphic units. The existing network of monitoring wells is insufficient to 
assess the groundwater flow direction in most of the stratigraphic units present at the site. Figure 
1-2 shows the locations of the existing wells and indicates the stratigraphic unit each well is 
screened in. Based on the well coverage for each unit, only the upper clay unit has enough wells 
to accurately construct a potentiometric surface map. Because the wells sbreened in the fill are 
limited to the perimeter of the site, an accurate water table map can not be constructed. 
However, the limited available data suggests that groundwater flow in the uppermost saturated 
unit is towards the Trenton Channel. Additional characterization of the stratigraphic units at the 
site will provide useful info to further assess the GSI pathway. 

3.4 Extent of Contamination 
The following are data gaps pertaining to the extent of site contamination; 
• No wells are screened in the fill unit down gradient of the suspected source 

area(s) 
• Inadequate GSI monitoring points are present to assess compliance with Part 201 

regulations 
• Soil sampling analytical data is not available above the water table 

3.5 Aquifer Properties 
Previous investigations included limited analyses of aquifer properties. Rising head slug 

tests and variable head permeability tests were performed at wells screened in the lower clay unit 
only. Aquifer testing of other stratigraphic units was not performed. 

We suspect the groundwater flow rate in the fill and sand units is substantially faster than 
in the lower clay unit. Therefore, the velocity analyses presented by URSGWC do not apply to 
the other stratigraphic units. 

3.6 Riprap Leaching Potential 
Additional riprap sampling is necessary because the procedure used by URSGWC to 

determine the leachability of the riprap at this site was not documented and the sampling method 
is not reported. 

4.0 PROPOSED SCOPE OF WORK 

To address the above data gaps, and to gather additional info to assist in selecting the 
most appropriate interim response alternative, the following investigation tasks will be 
performed. 

4.1 Well Inventory and General Site Inspection 
A well inventory and general site inspection will be completed to aid in the development 

of a strategic plan to fill data gaps. This task will include a complete inventory of existing 
monitoring wells, an inspection of each well for damage or vandalism, measurement of water 



level and total depth in each well, identification of surficial structures that may affect 
runoff/discharge and/or infiltration. The 13 wells installed by BASF in 1985 and 1987 (MW-A 
through MW-M) will be tested for sensitivity (i.e. biofouling and responsiveness) because of 
poor construction logs and the age of the wells. A slug of water will be dropped in each well and 
the response will be monitored for the sensitivity analysis. In addition, the top-of-casing 
elevations and locations of the existing monitoring wells will be surveyed to alleviate questions 
as to the accuracy of the previous data. 

4.2 Geophysical Survey and Test Pits 
A magnetic and electromagnetic geophysical survey will be conducted to help delineate 

the horizontal extent of the fill (not including fill extending into the Trenton Channel) and to 
provide vital information about the nature and depths of materials buried at the site. 

Up to six test pits will be excavated to evaluate and describe fill materials where 
geophysical anomalies are identified. Fill will not be removed for disposal during the test pitting 
activities. Up to four samples of soil, chemical waste, or other materials may be collected from 
each of the pits for laboratory analysis (up to 24 total samples). The analysis will include a 
library search and analysis for the following: 

Volatile Organic Compounds (VOCs) 
Semi-Volatile Organic Compounds (SVOCs) 
Phenols 
Total Cyanide (CN") 
Michigan 10 Metals + new necessary method (if available) 
Polychlorinated biphynols (PCBs) 
Ammonia (NH3) 

4.3 Monitoring Wells 
Monitoring wells will be drilled at the 13 locations shown on Figure 1-2 to develop more 

detailed hydrogeological information at the site, to evaluate contaminant migration pathways, 
and to evaluate the extent of contamination. 

In conjunction with existing monitoring wells, these wells will be used to monitor 
contaminant concentrations in each stratigraphic unit, evaluate aquifer properties, and determine 
groundwater flow in each stratigraphic unit. Stratigraphic data collected during drilling will aid 
in the development of more detailed cross-sections, provide data about the physical soil 
properties of each stratigraphic unit, and help assess the extent of contamination. 

Nested wells consisting of one shallow and one or more deeper wells will be installed at 
several locations. The proposed drilling program including drilling depths, well-screen intervals, 
sampling intervals, and purpose of each well is summarized in Table 1-2. Soil samples will be 
collected from each of the unconsolidated stratigraphic units encountered during drilling at 
locations MW-1, MW-2, MW-4, MW-6, MW-7, MW-8, MW-9, and MW-10. Up to six samples 
will be collected from each of these borings. Soil samples will be collected above the water table 
and groundwater samples will be collected below the water table. Additionally, up to ten soil 
samples will be collected from the existing borings at the site. Each sample will be submitted to 
the MDEQ laboratory and analyzed for: 

• VOCs 
• SVOCs 
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If solid wastes are encountered during drilling activities, these samples will be collected 
and submitted to the MDEQ laboratory for a library search to identify unknown compounds in 
the waste. 

Groundwater level and free product measurements will be made in each of the 
monitoring wells to determine groundwater flow direction in each layer. Twelve of the 
monitoring wells (see Table 1-2) installed in the fill will also be used to delineate the lateral 
extent of NAPL. 

The well clusters along the shoreline will allow for GSI monitoring for exceedences in 
each stratigraphic unit. This will provide information about preferential pathways and extent of 
contaminants. 

4.4 Off-Shore SoU Borings 
Off shore borings will be drilled to a depth of 8-12 feet from a barge mounted drill rig at 

the four locations shown on Figure 1-2. These borings will provide information about the extent 
of fill beneath the Trenton Channel, extent of contamination. 

4.5 Groundwater and NAPL Sampling 
The new and existing monitoring wells will be sampled to evaluate the extent and 

magnitude of groundwater contamination and presence of NAPL. The analytical results of 
groundwater sampling will also be used to aid in evaluation of the feasibility of potential interim 
response alternatives. The groundwater samples will be submitted to the MDEQ laboratory for: 
yOCs, SVOCs, phenols, total CN", Michigan 10 Metals, PCBs, and NH3. 

Additionally, six selected groundwater samples will be submitted to the MDEQ 
laboratory for analysis of parameters that influence the effectiveness and cost of treatment 
technologies. These analytical parameters are as follows; 

pH 
Eh 
Dissolved oxygen (DO) 
Conductivity 
Total dissolved solids (TDS) 
Reduced Iron (Fe^^) 
Total iron 
Dissolved iron 
Manganese 
Hardness 
Alkalinity (as COa^" and HCO3") 
Chemical oxygen demand (COD) 



Total organic carbon (TOC) 
Sulfate (804^*) 
Chloride (Cf) 
Nitrate (NO3") 
Phosphate (P04^") 

4.6 Aquifer Properties 
Slug tests will be performed at two wells screened in each stratigraphic unit (total of eight 

wells) to estimate hydraulic conductivities. The derived hydraulic conductivities will be used in 
assessments of flow velocities, contaminant migration pathways, and in the feasibility study. 

4.7 Riprap Leaching Potential 
Samples of the concrete riprap will be collected and submitted to the MDEQ laboratory 

for analysis. Up to five samples will be collected and analyzed for PCBs and mercury using 
methods outlined in the Michigan Department of Natural Resources interoffice communication 
MERA Operational Memorandum #12, Revision #2 dated January 5, 1995. Samples will be 
collected with an appropriate rock coring device. 

5.0 POTENTIAL FUTURE INVESTIGATIONS 

Malcolm Pimie is conducting a study to evaluate potential interim response alternatives ^ 
concurrent with the site investigation activities identified in this Work Plan. In general, the 
potential interim response alternatives will be evaluated in terms of their effectiveness at 
achieving the interim response objective established for the site, implementability, reliability, 
constructability, and cost. The evaluation will be primarily based on the results of previous 
investigations, Malcolm Pimie's experience with the potential interim response alternatives, and 
technical literature (e.g., EPA documents, profession^ journals, and peer-reviewed papers). Up 
to. two bench - scale tests will be performed to provide data needed to assess treatment 
technologies. 

A:\basf_riverview_proposed_ficld_acts.doc 



Table 1-1 
BASF Riverview Site 

Maximum Concentrations of Anaiytes Detected in Groundwater (ug/L) 
March 1999 through January 2000 

Mixing Zone^ or WELL ID Maximum Reported 
Compound_Name GSI^ Criteria MW-A MW-B MW-C MW-D MW-E MW-F MW-G MW-H MW-I Concentration 

1,2-Dichlor6behzene 16 20 18 1.2 15 5.7 24,000 
1,2-Dichloroethane 6 5.2 35 54 150 
1,2-Dichloropropane 9.1 37 46 24 7.9 69 
2,4,6-Trichlorophenol 701'= 5.0 14 69 9.5 75 
2,4-Dichlbrophenor 19 5.4 75 400 200 2,400 
2.4-Dimethylphenol 160 57 mmm 320 210 16 14 840 
2-Chlorophenol 22 52 58 
Acetiaphlhene 19 22 16 50 
Acetone 30,000 2,300 12,000 2,500 2,100 1 4,800 15,000 
Ammonia 12,000 12,200 21,000 19,300 33,600 26,000 560 8,240 7,300 86,700 
Arsenic 680 120 1200 1,060 11,400 34 16 290 1,300 14,290 
Barium 190 13 480 146 161 110 115 270 90 1,880 
Benzene 1,800 220 66 51 37 18 1 2.4 690 
Cadmium 2.5 20 20 20 20 20 20 20 20 20 112 
Carbazole 701"= 10 51 8.1 360 
ChlDride 50,000 833,000 2,120,000 1,310,000 647,000 248,000 191,000 2,250,000 
Chromium 1700 136 436 670 138 346 230 20 480 86 783 
Cyanide (total) 7DL^= 20 1,300 5,510 4,470 11,100 8,140 180 150 3,840 560 110,000 
Ettiylbenzene 18 16 23 2.8 50 
Fluorantfiene 1.6 220 140 44 12 640 
Fluorene 12 120 44 10 2.8 360 
Lead 820 52 95 238 50 50 50 155 50 1,130 
Mercury 7DL^= 0.2 52 126 35.3 1,100 0.8 0.4 4 3.5 1,440 
Naptithalene 200 34 980 390 110 3.7 1,500 
PCBs (total) 7DL^= 0.2 0.075 , UMii > 40 17.1 9.4 0.97 C-^509^ 
Pentachlorophenol 59 34 ^ IWIMI 240 220 110 12 ~~soo-^ 
Phenanthrene 43 2.4 1 1200 320 180 57 10 120,000 
Phenol 3,200 147 1,300 1,500 1,000 59 1,800 
Sodium 160,000 2,550,000 8,580,000 3,590,000 1,300,000 4,270,000 1,390,000 immmi 15,900,000 
Selenium 5 5 14 7.9 7.3 5.5 2 9,6 5 28 
Sulfate NA 463,000 833,000 487,000 1,820,000 586,000 2,020,000 
Toluene 1,700 100 59 35 350 25 6.8 450 
Vinyl chloride 15 ISH 24 96 
Xylenes 35 26 50 19 29 5.1 111 

Notes: 1- Only anaiytes with concentrations exceeding GSI or Mixing Zone criterta are reported. Other detected anaiytes (except for sulfate) are not reported on this table. 
2- Mixing zone concentrations based on acute values calculated using Rule 57 of the Part 4 Water Quality Standards. Source: Table 1 from MDEQ inleroHice communication 

from Sara Bonnette to Daniel Schultz dated June 15,1909. 
3- GSI criteria obtained from Revised Part 201 Operational Memoraneum If 18 Cleanup CrKerIa Tables. 
4- TOL = target detection limit. GSI criteria defaults to TDL because GSI Is less than the target detection limit. 
5- Blank cells Indicate the analyte was either not detected or not analyzed. ^ 
6- Values reported are the highest encountered concentrations during the sampling period using results from MDEQ analysis and BASF analysis. 
7- Highlighted values indi(»te maximum repotted concentration at the site for each anaiyte. 
8- NA = not avallabie 1of2 05/05/2000 Table1-1.xls 



Table 1-1 (continued) 
BASF Rivervlew Site 

Maximum Concentrations of Analytes Detected In Groundwater (ug/L) 
March 1999 through January 2000 

Compound_Name 
Mixing Zone^ or 

GSI' Criteria 
Well ID Maximum Reported 

Concentration Compound_Name 
Mixing Zone^ or 

GSI' Criteria MW-J MW-K MW-L MW-M PZ-1 PZ-2 PZ-3 PZ-4 PZ-5 pz-e SMW-1 SMW-2 SMW-6 SMW-8 
Maximum Reported 

Concentration 
1,2-Dichlbr6benzene 16 2.8 24,000 
1,2-Dichloroethane 6 150 
1,2-Dichloroprbpahe 9.1 69 
2,4,6-T richlorophenol TDL^=5.0 9.8 i 75 
2,4-Dichlorophenpl 19 55 2,400 
2,4-DirTiethylphenol 160 68 26 24 13 240 16 300 i 840 
2-Chlorophen6l 22 58 
Acenaphlhene 19 1.2 6.7 4.2 50 
Acetone 30,000 5,100 470 870 960 2,400 1,000 1,500 1 15,000 
Ammonia 12,000 31,600 51,000 200 5,810 7,850 1,330 6,960 7,920 12,700 1,820 19,000 lfB6?3;QO| 3,840 86,700 
Arsenic 680 110 339 64 107 108 8 270 417 246 178 182 144 7 14,290 
Barium 190 440 164 25 . 1,880 
Benzene 1,800 9.5 iMl 690 
Cadmium 2.5 w* 20 20 112 
Carbazole TDL'= 10 20 i • 1 360 
Chloride 50,000 237,000 1,520,000 261,000 2,250,000 
Chromium 1700 160 690 34 56 63 151 632 109 395 102 8 783 
Cyanide (total) TDL'= 20 1,800 wm^m 360 1,520 1,510 114 1,930 7,760 2,690 1,290 651 4,400 110,000 
Ethylbenzene 18 1.5 14 50 
Fluoranthene 1.6 47 13 640 
Fluorene 12 36 4 15 13 21 360 
Lead 820 250 50 50 24 20 399 170 473 62 107 12 1,130 
Mercury TDL'= 0.2 133 72.8 2.1 15.5 11.4 0.2 57.5 41.6 211 2.2 1.4 1.2 0.4 1,440 
Naphthalene 200 440 11 56 99 46 14 210 3.5 1,500 
PCBs (total) TDL'= 0.2 0.25 0.66 9,509 
Pentachlorophenol 59 38 110 80 210 20 320 300 
Phenanthrene 43 100 20 7.7 4.2 69 43 55 8.9 1.5 120,000 
Pheiiol 3,200 100 280 44 43 210 25 340 32 1,800 
Sodium 160,000 694,000 15,900,000 
Selenium 5 5.2 10 2.6 28 
Sulfate NA 1,050,000 320,000 814,000 1 450 
Toluene 1,700 15 1 96 
Vinyl chloride 15 4.1 111 
Xylenes 35 7.9 10.5 21 39 1 4.5 4.2 Pii 1.1 1.1 111 

Notes: 1- Only analytes witli concentrations exceeding GSI or Mixing Zone criteria 
2- Mixing zone concentrations based on, acute values calculated using Rule 

are reported. Other detected analytes (except for sulfate) are not reported on this table. 
57 of the Part 4 Water Quatity Standards. Source: Table 1 from MOEQ interofSce communication 

3- GSI criteria obtained from Revised Part 201 Operational Memoraneum #18 Cleanup Criteria Tables. 
4- TOL = target detection limit. GSI criteria detaults to TDL because GSI Is less than the target detection limit. 
5- Blank cells Indicate the analyte was either not detected or not analyzed. 
6- Values reported are the highest encountered concentrations during the sampling period using results from MDEO analysis and BASF analysis. 
7- Highlighted values indicate maximum reported concentration at the site for each analyte. . 
8- NA - not available 
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Table 1-2 
BASF Rivervlew Site 

Proposed Drilling and Weii Installation Program 

Weil ID Approximate Depth (feet) Stratlgraphic Unit Screen length Analytical Sampling Purpose of Well Notes 
MW-ls 2-7 fill 5 feet - GSI Evaluation 
MW-li 7-12 upper clay 5 feet - GSI Evaluation 
MW-ld 18-23 lower clay 5 feet 6 soil samples GSI Evaluation double cased to 16 feet 
MW-2S 2-7 fill 5 feet - GSI Evaluation 
MW-2i 7-12 upper clay 5 feet - GSI Evaluation 
MW-2d 18-23 lower clay 5 feel 6 soil samples GSI Evaluation double cased to 16 feet 
MW-3S 1-6 fill 5 feet 1 soil sample GSI Evaluation 
MW-4S 1-6 fill 5 feet - GSI Evaluation 
MW-4i 6-11 upper clay 5 feet - GSI Evaluation 
MW-4d 15-20 lower clay 5 feet 6 soil samples GSI Evaluation double cased to 16 feet 
MW-5S 1-6 fill 5 feet 1 soil sample GSI Evaluation 
MW-6S 1-6 fill 5 feet - GSI Evaluation 
MW-61 7-12 upper clay 5 feet - GSI Evaluation 
MW-6d 15-20 lower clay 5 feet 6 soil samples GSI Evaluation double cased to 16 feet 
MW-7S 1-6 fill 5 feet 1 soil sample NAPL Delineation & Evaluation Fill Concentrations 
MW-8S 1-6 L fi" 5 feet - NAPL Delineation & Evaluation Fill Concentrations 
MW-8i 7-12 upper clay 5 feet - Evaluation of Vertical Distribution of Contaminants 
MW-8d 20-25 lower clay 5 feet - Evaluation of Vertical Distribution of Contaminants double cased to 16 feet 
MW-9S 1-6 fill 5 feet - NAPL Delineation & Evaluation Fill Concentrations 
MW-91 7-12 upper clay 5 feet - Evaluation of Vertical Distribution of Contaminants 
MW-9d 20-25 lower clay 5 feet - Evaluation of Vertical Distribution of Contaminants double cased to 16 feet 
MW-10S 1-6 fill 5 feet 1 soil sample NAPL Delineation & Evaluation Fiii.Concentrations 
MW-lls 1-6 fill 5 feet 1 soilsample NAPL Delineation & Evaluation Fill Concentrations 
MW-12S 1-6 fill 5 feet 1 soil sarnple NAPL Delineation & Evaluation Fill Concentrations 
MW-13i 10-13 upper clay 5 feet 2 samples GSI Evaluation 
Note: 
The deepest well at each location will be continuously sampled to a depth of 15 feet. 
At depths greater than 15 feet, split spoon samples will be dellected at least every five feet. 
Refer to work plan text for list of analytes. 

lofi 05/05/2000 Table 1-2.xls 
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STATE OF MICHIGAN 

REPLY TO: 

JOHN ENGLER, Governor ENVIRONMENTAL RESPONSE DIVISION 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

"Better Service for a Better Environment" LANSING MI 48909-7926 
HOLLISTER BUILDING. PO BOX 30473, LANSING Ml 48909-7973 

INTERNET: www.deq.state.mj.u5 

RUSSELL J. HARDING, Director 

April 25, 2000 

Mr. Thomas McGourty 
BASF Corporation 
1609 Biddle Avenue 
Wyandotte, Ml 48192 

SUBJECT: BASF-Riverview site, correspondences dated March 15, 2000, Wayne County, 
Michigan 

Dear Mr. McGourty; 

Correspondence dated March 15, 2000 from BASF Corporation (BASF) to Mr. Gary Klepper, 
District Supervisor, Department of Environmental Quality (DEQ), Environmental Response 
Division (ERD), and correspondence dated March 15, 2000 from BASF to Ms. Beth Vens, DEQ-
ERD have been reviewed. The DEQ has the following comments/responses: 

March 15, 2000 correspondence to Mr. Gary Klepper: 

Modification #1 - Analytical program 
In the "EE/CA Work Plan" BASF proposed that the analytical parameters for the site include: 
Selected PAH's, selected phenols, PCBs (1 well), arsenic, mercury, ammonia, cyanide, 
chromium, lead, selected solvents and xylenes. 

BASF and the DEQ have concurred that current activities are focused on the groundwater-
surface interface (GSI) pathway. Therefore, the analytical parameters selected for this pathway 
should at a minimum address contaminants that exceed the GSI criteria established in the June 
15, 1999 Mixing Zone Determination from Surface Water Quality Division, DEQ. 

BASF has proposed that selected phenols, metals, solvents and PAH's be analyzed. It is the 
DEQ's experience that laboratories run a full scan for phenols (Scan 8), Michigan ten metals 
(EPA method 6010), volatiles (8260+) and semivolatiles (8270) for the same cost as analyzing 
for a few of the chemicals in a scan. Therefore, the DEQ proposes that full scans be run for 
Scan 8, EPA method 6010, 8260+ and 8270 for sampling parameters. Please note the new 
mercury method (EPA Method 1631) should be used. 

The DEQ concurs that ammonia and cyanide should be included in the analytical (or target) list. 

All samples should be analyzed for PCBs. 

It is agreed that the DEQ will not request BASF to analyze for DDT or hexavalent chromium. 
The DEQ may wish to collect samples and analyze for these parameters in the future at DEQ 
cost. 

EOF OlOOe 
(Rev. 1/96) 
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Modification #3 - The Bedrock Monitoring Well 
First paragraph: This issue was responded to in DEQ correspondence dated September 28, 
1999. 

Second paragraph: It is the DEQ's opinion that the source of ammonia in the bedrock well has 
not been determined currently with field work, as conducted. Additional work will be needed to 
determine if the source is from the site contaminants or represents "background levels". 

Modification #4 - Continuous Water Level Measurements 
First Paragraph: The DEQ workplan approval letter dated July 9, 1999 requested "continuous 
measurements of groundwater levels for three months to obtain an accurate picture of 
groundwater flow dynamics, with follow-up monthly measurements." The DEQ did not state 
that three months of measurements alone was sufficient. DEQ has received additional water 
level data from BASF on January 24, 2000 and on March 17, 2000. The DEQ has concluded 
that the data have provided the desired information regarding the interaction between the River 
and the site and will not require that BASF continue monitoring. However, it is our opinion that 
additional data collection would provide useful information, at a limited cost. For example the 
data would allow for a more accurate estimate of the average gradient at the site, and this 
information may assist BASF is designing a interim response activity. 

Second Paragraph: The DEQ does not concur that the stilling well is designed properly and as 
a result is subject to rapid fluctuations such as those caused by wave action. Stilling well design 
information is available in many references, and those references clearly suggest that the 
design incorporate a very small diameter water entrance within the well. Because BASF used a 
well screen the data from the stilling well fluctuates rapidly and masks the short-term water level 
events, such as those caused by storms. Therefore the data supplied by BASF from the stilling 
well are of limited use in assessing the effects of those events on the site groundwater. 
However, the data are useful in assessing the relationship of the site groundwater level to 
longer term river level changes and therefore the DEQ is not requesting any action with regard 
to the construction of the stilling well. 

Modification #5 - Analytical Program 
Sampling discussed in this section applied only to the two surficial soil samples that were to be 
collected and analyzed for stated parameters as requested in the DEQ July 9, 1999 
correspondence. Sampling that was conducted by BASF did not analyze for all of the 
parameters or full scans as requested by the DEQ 

Modification #8 - Analyzing Samples of Concrete for Mercury 
There was no agreement at the June 15, 1999 meeting between BASF and DEQ that chipping 
of the rip-rap was an adequate sampling method. The DEQ asserts that a combination of 
sampling methods, chipping, cores and crushing would be the best characterization of the rip
rap. These methods were discussed in DEQ correspondence dated June 4, 1999. Chipping 
alone does not characterize the vertical distribution of the mercury in the rip-rap. Cores of the 
rip-rap would characterize the distribution of mercury within the cell material. It is likely that the 
mercury has already leached from the near surface of the cell material. This could explain the 
leaching results from the samples collected. The DEQ continues to recommend that the rip-rap 
be sampled using coring methods at locations selected based upon both knowledge of the 
source of the rip-rap and based upon a sound statistical sampling approach. This additional 
sampling may not be needed if BASF decides to presumptively handle the rip-rap material 
through disposal or on-site containment. 



• 

Mr. McGourty April 25, 2000 

March 15, 2000 correspondence to Ms. Beth Vens: 

1) No comment. 

2) The January 11, 2000 technical review memorandum stated that "the report of findings 
would include proposed response actions along with an implementation schedule." No 
reference is found to "more than one response action plan" in the technical memorandum. It 
was agreed to by BASF and DEQ at a June 15,1999 meeting that if the investigation confirmed 
a discharge above GSl criteria to the Trenton Channel, that the Report would propose an 
acceptable interim response activity to cease the discharge which would be implemented 
immediately. The Report proposed to "reduce" the flow of water being discharged above GSl 
criteria to the Trenton Channel and the proposed activities did not include an implementation 
schedule, criteria when the phases of the activities would occur, and provided no technical basis 
why the proposed activities were selected. Therefore, the DEQ could not approve of the 
objective or the proposed interim response activity(ies). 

3) & 4) Section Eight of the Report discussed "Remedial Action" scope, goal, and objectives. 
The reference by BASF to "Remedial Action" in the Report required DEQ to consider the Report 
a "Remedial Action Plan" (RAP) submittal. Therefore, the DEQ responded that the Report did 
not meet Part 201 administrative requirements and was insufficient because a RAP under Part 
201, Environmental Remediation, of the Natural Resources and Environmental Protection Act, 
1994 PA 451, as amended, must address all relevant exposure pathways for the facility. This 
issue was discussed and clarified in the March 15, 2000 meeting with BASF and DEQ. It has 
been agreed by BASF and DEQ that current efforts are focused on addressing the GSl pathway 
only, and therefore, proposed activities are considered interim response activities, not remedial 
actions. 

The April 20, 1999 workplan submitted by BASF was approved in July 9, 1999 DEQ 
correspondence. The "Addendum to EE/CA Work Plan" submitted on July 15, 1999 by BASF 
was not approved. Any changes proposed in the Addendum or those items in the July 9, 1999 
DEQ letter that were not complied with are not approved by the DEQ. All other items were 
approved through the July 9, 1999 DEQ letter. 

5) The "BASF-Riverview" (a.k.a. Federal Marine Terminals) file is available to BASF under 
F.O.I.A. Please contact Ms. Lori Jackson at 734-953-1487 to schedule an appointment is 
BASF wishes to review these files. Please be advised that in January 2000, DEQ staff located 
archived files that have now been incorporated into the current file known as "BASF-Riverview". 

6) In the Report submitted by BASF, page 1-2 under "Summary of Presumptive Remedy" states 
that "the presumed remedy at the Site is to reduce the ability of surface water to recharge 
groundwater and reduce the volume of groundwater entering the Trenton Channel." The DEQ 
did not "re-phrase" the objective. 

The new mercury method (USEPA Method 1631) should be used for sampling of mercury. 
Method 1631 which has a detection limit of 0.5 part per trillion (ppt) allows compliance with the 
GSl criteria for mercury of 1.3 ppt to be measured and monitored and will be required after 
September 30, 2000. 

7) The clay surface map was "hand sketched" based upon the data discussed and is 
considered draft. The map is available for BASF's visual review and will be provided at a future 
meeting if requested. The map can be produced by BASF by reviewing the boring logs that 
include elevation information. 
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8) At this time, the DEQ only intends on reviewing available literature and information regarding 
the bedrock aquifer. This information will not likely be sufficient to allow BASF to assess the 
groundwater flow conditions in the bedrock at the site. As discussed during a March 21, 2000 
meeting between BASF and DEQ, the DEQ agreed that the ammonia impact within the bedrock 
aquifer does not present an immediate danger and need not be addressed as part of current 
activities at the site. 

9) The DEQ acknowledges BASF's contention that the ammonia in bedrock at the site 
represents background conditions. Further review of information on background levels in 
groundwater suggests that BASF is likely correct. The DEQ requests that BASF present their 
argument and information when additional Part 201 pathways are being addressed. 

10) No comment. 

11) See DEQ comment #3 & #4. 

12) These groundwater flow issues were discussed during the March 21, 2000 meeting. The 
DEQ raised issues with the groundwater flow data in an effort to inform BASF of their Part 201 
obligations to address all relevant exposure pathways. In particular, current data are not 
adequate to determine if groundwater, impacted above criteria, is migrating from the site onto 
adjacent properties. BASF will need to investigate offsite groundwater migration in the future to 
meet Part 201 obligations. 

13) The purpose of the comment was to point out that site data indicate that the confining 
conditions vary across the site and that any groundwater flow measurements should consider 
the potential effects of these variable confining conditions. 

14) Well SMW-6 was erroneously referenced with regard to on-site flow. Well SMW-7 is the 
well that suggests on-site groundwater flow. Well SMW-6 indicates possible lateral offsite flow. 

15) The DEQ agrees that additional discussion regarding the site hydraulic conductivity is not 
constructive. The DEQ agrees that all groundwater containing PCBs, mercury, or other 
hazardous substances above applicable GSI criteria must be prevented from discharging into 
the Trenton Chanriel. 

16) The DEQ did not request BASF to "estimate the volume of water passing through a slurry 
wall". In the Report, Section 7.2, when groundwater discharge to the river is being estimated, 
BASF subtracted the width of the wall (300 feet) from the width of the site (1,200 feet) in its 
calculations. Since the wall is incomplete, it is incorrect to deduct the 300 feet from the 1,200 
feet, as the water will flow around the wall. Therefore any estimates that do not include the 
linear dimension of the wall will result in estimates that are low. 

17) See DEQ comment under Modification #5 regarding soil samples. See Modification #1 
regarding water sampling. Recent groundwater sampling at the site was conducted at DEQ's 
request and DEQ's expense. BASF chose to split samples from the DEQ sampling. The DEQ 
does not foresee additional quarterly sampling. 

18) Additional discussion of the finer points of the interpretation of the long term piezometer 
data at this time is not constructive. BASF and the DEQ agree that the data are important 
primarily in assessing the average gradient towards the river. The DEQ agrees that any 
ambiguities with regard to gradient and flow volume can be overcome via system design, if 
necessary. 
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June 9, 2000 

Ms. Beth Vens 
Michigan Department of Environmental Quality 
Environmental Response Division 
38982 Seven Mile Road 
Livonia MI 48152 

MALCOLM PIRNIE, INC. 
INDEPENDENT ENVIRONMENTAL ENGINEERS, SOENTISTS & CONSULTANTS 

RECEIVED ERD S.E. f T V ' 

JUHI 22 

Re: BASF Riverview Site 
Final File Review Summary and Preliminary ' 
Site Investigation Scope of Work 
Malcolm Pimie Project Number: 3940-014-H20 

FILE 
COUNTY 

Dear Ms. Vens: 

Attached are two copies of the final File Review Summary and Preliminary Site 
Investigation Scope of Work (Attachment A). This document was amended to include 
additional data, some scope changes, and data corrections provided by BASF during a 
May 25, 2000 meeting and in a subsequent letter dated June 2, 2000. We will develop 
this Scope of Work into a Work Plan that includes discussion of field procedures upon 
receipt of your concurrence to proceed. 

Should you have any questions, please feel free to contact us. 

Very truly yours, 

MALCOLM PIRNIE INC 

Greg Foote, CPG 
Senior Hydrogeologist 

Christopher J. Englert,T.E. 
Project Manager 

/bis 

Enclosure 

J:\3940014\Letters\FiDalRevLtr60900.doc 
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ATTACHMENTA 

\§- FILE REVIEW SUMMARY & PRELIMINARY SITE 
INVESTIGATION SCOPE OF WORK 

BASF RIVERVIEW SITE 

1.0 INTRODUCTION 

As directed by the Michigan Department of Environmental Quality (MDEQ) evaluation of the 
groundwater surface water interface (GSI) pathway is the primary interim response objective for 
the BASF Riverview site (Figure 1-1) at this time. However, based on Malcolm Pimie's review 
of available MDEQ file documents, it is not possible to fully evaluate potential interim response 
alternatives for eliminating the GSI pathway using only data from the previous investigations. 
Therefore, we have developed a Scope of Work to conduct preliminary investigations to address 
the data gaps for this pathway. The Scope of Work is organized as follows: 

• Chapter 2.0 provides a description of site setting and a brief overview of site 
hydrogeology 

• Chapter 3.0 provides an overview of data gaps identified 

• Chapter 4.0 describes the scope of investigation activities that will be performed 
to address identified data gaps. 

2.0 SITE DESCRIPTION AND HYDROGEOLOGY 

The BASF Riverview site is a thirty-acre (i.e., 27 acres of land and 3 acres of water) 
parcel located in Riverview, Michigan. The site is situated along the western bank of the 
Trenton Channel of the Detroit River. The following discussion of site geology, hydrogeology, 

I and contaminant characterization is based upon reports of previous investigations by URS 
Greiner Woodward Clyde (URSGWC) in 1999, Applied Environmental Research (AER) in 
1980, and Neyer, Tiseo, & Hindo (NTH) in 1979. 
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2.1 Site Geology 
Approximately 50 test boring and 40 monitoring well drilling logs provide a basis for 

interpreting site stratigraphy. However, because several different consultants performed work at 
the site and prepared boring logs, there are discrepancies in the stratigraphic descriptions. Two 
geologic cross-sections, depicted on Figures 1-3 and 1-4, were prepared to illustrate site geology 
based on our interpretation of the available boring logs. As shown on the cross-sections, the 
following generalized stratigraphy is present at the site. 



2.1.1 Fill Unit 
The fill unit is comprised of soils with varying amounts of slag, brick, concrete blocks, 

wood, glass, and unidentified organic debris. URSGWC describes the fill as "concrete rubble, 
scrap metal, glassware, soda ash, caustics, cardboard and steel drums, coke, cinders, bricks, 
carbon anode and cell parts, surfactants, and miscellaneous trash from all Wyandotte sites." 
During excavation activities performed by AER in 1979, metal containers ranging in size from 
five-gallon cans to fifty-five gallon drums were uncovered. These containers were reported to be 
mostly intact and filled with solid and/or liquid substances. It is unclear based on available file 
documents how many containers are present and in which areas of the site these containers are 
present. In some areas of the site, a strong chemical odor and staining is reported in the boring 
logs. The fill appears to range in thickness from 1 to 3 feet at the western edge of the property 
and 8 to 14 feet thick near the river's edge. A maximum fill thickness of 23 feet was reported by 
URSGWC near the eastern margin of the site. There appear to be some conflicting reports 
pertaining to the description of this unit in the various documents in the MDEQ file. 

2.1.2 Peat Unit 
The peat unit is comprised of peat and/or black organic rich silt and ranges from 1 to 3 

feet thick. In general, this unit appears to only be present within approximately 200 feet of the 
Trenton Channel shoreline. Boring logs indicate the peat unit has a strong chemical like odor. 

2.1.3 Sand Unit 
The sand unit is comprised of gray to black fine to medium grained sand with traces of 

clay. This unit appears to be a large sand lens present only near the shoreline and is likely a 
paleochannel fluvial deposit or more recent bank deposit from the Trenton Channel. Boring logs 
indicate that the sand unit ranges from 0 to 5 feet thick, is stained, and has a chemical like odor. 

2.1.4 Upper Clay Unit 
The upper clay unit is compriised of very soft, gray silty clay with some black staining. It 

is continuous over most of the site and appears to thin toward the shoreline of the Trenton 
Channel until it is no longer present (see cross-section A-A'). The upper clay unit is likely 
lacustrine and ranges from about 10 to 15 feet thick where present. 

2.1.5 Lower Clay Unit 
The lower clay unit is comprised of brown silty clay with little fine to coarse-grained 

sand and gravel fingers. It overlies bedrock and is approximately 20 feet thick. Heterogeneities 
in this unit may provide contaminant migration pathways. 

2.1.6 Dundee Limestone (bedrock) 
The Dundee Limestone consists of a medium to hard grayish-brown limestone, with soft 

seams, and fractures. Boring logs indicate the upper 8 feet of the bedrock is weathered and 
fractured and that it is first encountered at a depth of approximately 40 feet below ground surface 
(bgs). 



1 
I 
i 2.2 Hydrogeology 

URSGWC describes three distinct water-bearing zones at the site as follows: 
• Upper Water-Bearing Zone - The upper water-bearing zone consists of the 

saturated portion of the fill and some naturally occurring sediments (i.e. the sand 
and peat units). Groundwater flow in this unit appears to be towards the Trenton 
Channel in most areas of the site. Hydraulic conductivity is estimated to range 
from 2.98 x 10"® to 3.69 x 10"^ cm/s based on slug tests performed in wells 
screened in this unit. Although, the 2.98 x 10'® cm/s value from well SMW-1 
appears anomalously low in comparison with testing results from other wells 
screened in the upper water-bearing zone. 

o Middle Water-Bearing Zone - The middle water-bearing zone consists of the 
lower clay unit. Slug tests performed by URSGWC yielded hydraulic 
conductivity estimates ranging from 5.4 x 10"® to 3.7 x 10"^ feet/day. Boring logs 
indicate that highly conductive lenses and heterogeneities (i.e., coarse zones) may 
be present in this unit. 

• Lower Water-Bearing Unit - The lower water-bearing unit consists of the Dundee 
Limestone. URSGWC reported hydraulic conductivities from the limestone unit 
ranging from 7.4 x 0"® to 6.3 x 10"® feet/day. Typically in limestone, secondary 
porosity, such as fractures will likely provide the predominant pathway for 
groundwater migration. Therefore, hydraulic conductivity estimates from slug 
tests performed in wells screened in this unit may not be accurate assessments of 
the "bulk" conductivity of this unit. 

Based on review of MDEQ files, river level elevations range from 572.39 to 576.96. The 
variation in river levels may greatly influence the water level elevation in the uppermost water
bearing zone. 

2.3 Contaminant Characterization 
Table 1-1 summarizes the highest contaminant concentrations detected in groundwater 

above applicable criteria during quarterly sampling of wells MW-A through MW-M, PZ-1 
through PZ-6, SMW-1, SMW-2, SMW-6, and SMW-8 performed from March 1999 through 
January 2000. As shown on this table, numerous contaminants are present in groundwater at 
concentrations exceeding the Part 201 GSI criteria (and in some cases the GSI criterion is 
exceeded by a number of orders of magnitude). Non-aqueous phase liquids (NAPLs) have been 
observed in some of these wells (MW-M, and MW-F). 

3.0 DATA GAPS 

The following is a discussion of data gaps identified thus far. Additional data gaps may 
be identified as further field investigations are performed. 

3.1 Physical Well Data 
There is some uncertainty with respect to well construction because of poor 

documentation and conflicting information. For example, the top of casing elevations for wells 
MW-A through MW-M supplied by BASF in a letter addressed to Ms. Beth Vens of the MDEQ 



dated February 24, 1999, conflicts these reported by URSGWC, in Table 2-1 of the EEJCA 
report dated November 1,1999. Some of the well elevations varied by up to 0.5 feet. 

Furthermore, poor quality construction logs for wells MW-K, MW-L, MW-M create 
uncertainty concerning the well completion depths. Because of this uncertainty, some of the data 
obtained from these wells is questionable. 

Also, well design problems affect the data obtained from some of the wells. The 
screened length and completion depth of wells MW-A through MW-M is inadequate in most 
instances for monitoring potential NAPL and contaminants present near the top of the water table 
or the bottom of the fill unit. 

3.2 Type and Extent of Fill 
Historical documentation is vague as to the extent and nature of the fill material. Because 

this layer is the most likely contaminant source, it is necessary to determine its composition and 
lateral limits. In addition, previous investigations did not provide sufficient information to 
determine the extent of the fill present beneath the water in Trenton Channel. 

33 Groundwater Flow 
Based on available file information, groundwater flow direction at the site is unclear for 

several of the stratigraphic units. The existing network of monitoring wells is insufficient to 
assess the groundwater flow direction in most of the stratigraphic units present at the site. Figure 
1-2 shows the locations of the existing wells and indicates the stratigraphic unit each well is 
screened in. Screen depths are also shown on Figure 1-2 based upon data provided by BASF. 
Based on the well coverage for each unit, only the upper water-bearing zone has enough wells to 
construct a potentiometric surface map. The limited available data suggests that groundwater 
flow in the uppermost saturated unit is towards the Trenton Channel. However, additional wells 
in the upper water-bearing zone would be useful to further evaluate groundwater flow direction. 
Additional characterization of the stratigraphic units at the site will provide useful information to 
further assess the groundwater flow direction and the GSl pathway. 

3.4 Extent and Nature of Contamination 
The following are data gaps pertaining to the extent and nature of site contamination: 

• An insufficient network of monitoring wells is present at the site tp evaluate 
potential remedial technologies. 

• Insufficient soil sampling analytical data are available to assess potential remedial 
technologies. 
\ 

3.5 Aquifer Properties 
Previous investigations included limited analyses of aquifer properties. Rising head slug 

tests and variable head permeability tests were performed on a number of wells screened in the 
upper, middle, and lower water-bearing zones. However, because hydraulic conductivity is a 
key parameter in assessing potential remedial technologies, additional aquifer testing is 
necessary. Additional slug testing of wells is needed, and if a treatment technology involving 
groundwater collection is selected, a pumping test should be performed to further evaluate 
aquifer parameters. 



3.6 Riprap Leaching Potential 
Additional riprap sampling is necessary because the procedure used by URSGWC to 

determine the leachability of the riprap at this site was not documented and the sampling method 
is not reported. 

4.0 SCOPE OF WORK 

To address the above data gaps, and to gather additional information need to evaluate an 
appropriate interim response alternative, the following investigation tasks will be performed. 

4.1 Site Survey 
The base map provided as part of this Scope of Work (Figure 1-2) was prepared by 

digitizing maps prepared by Neyer, Tisco, and Hindo, LTD (1979) and URS Geiner Woodward 
Clyde (1999). During a meeting between BASF, MDEQ, and Malcolm Pimie on May 25, 2000, 
a map showing a number of additional "hand drawn" site features was provided to MDEQ by 
BASF. Additional site features identified on this map include a steel sheeting sea wall, a gravel 
drive, new capped areas, and poplar tree areas. A survey will be performed because an 
accurately surveyed base map showing the location of significant site features is not available. 
Site features, well top-of-casing elevations and locations, and topography will be surveyed by a 
licensed surveyor. Locations will be surveyed relative to state plane coordinates and elevations 
will be surveyed to a U.S.G.S. vertical datum. In addition, an inventory of existing monitoring 
wells, an inspection of each well for damage or vandalism, measurement of water level and total 
depth in each well, and an identification of surficial structures that may affect runoff/discharge 
and/or infiltration will be performed. 

4.2 Geophysical Survey and Test Pits 
A magnetic and electromagnetic geophysical survey will be conducted to help delineate 

the horizontal extent of the fill (not including fill extending into the Trenton Channel) and to 
provide vital information about the nature and depths of materials buried at the site. 

Up to six test pits will be excavated to evaluate and describe fill materials where 
geophysical anomalies are identified. Fill will not be removed for disposal during the test pitting 
activities. Up to four samples of soil, chemical waste, or other materials may be collected from 
each of the pits for laboratory analysis (up to 24 total samples). The analysis will include a 
library search and analysis for the following; 

Volatile Organic Compounds (VOCs) 
Semi-Volatile Organic Compounds (SVOCs) 
Phenols 
Total Cyanide (CN") 
Michigan 10 Metals + new mercury method (if available) 
Polychlorinated biphynols (PCBs) 
Ammonia (NH3) 
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4.3 Monitoring Wells 
Monitoring wells will be drilled at the 31 proposed locations shown on Figure 1-2 to 

develop additional data needed to assess potential remedial technologies. 
In conjunction with existing monitoring wells, these wells will be used to monitor 

contaminant concentrations in each stratigraphic unit, evaluate aquifer properties, and determine 
groundwater flow in each stratigraphic unit. Stratigraphic data collected during drilling will aid 
in the development of more detailed cross-sections, provide data about the physical soil 
properties of each stratigraphic unit, and provide information necessary to evaluate potential 
contaminant migration pathways. 

Nested wells consisting of one shallow and one or more deeper wells will be installed at 
several locations. The proposed drilling program including drilling depths, well-screen intervals, 
sampling intervals, and notes pertaining to well installation is summarized in Table 1-2. Soil 
and/or interstitial water samples will be collected according to the protocol outlined in Table 1-2. 
Each sample will be submitted to the MDEQ laboratory and analyzed for; 

VOCs 
SVOCs 

• Phenols 
CN-

o Michigan 10 Metals + Mercury 
PCBs 
NHj 

In addition, soil samples will be collected for stratigraphic description purposes according to the 
protocol outlined in Table 1-2. 

If solid wastes are encountered duririg drilling, samples of the wastes will be collected 
and submitted to the MDEQ laboratory for a library search to identify unknown compounds in 
the waste. Groundwater level and free product measurements will be made in the monitoring 
wells to determine groundwater flow direction in each water-bearing zone and to evaluate the 
occurrence of NAPL. 

4.4 Off-Shore Soil Borings 
Off-shore borings will be drilled along four transects shown on Figure 1-2 using a barge 

mounted drill rig. Each transect will consist of four borings oriented perpendicular to shore, 
spaced approximately 25 ft apart. The borings will be drilled into the river bottom sediment until 
2 ft of native clay is encountered. One sediment sample will be collected from each boring at a 
depth determined in the field and approved by MDEQ. The sediment samples will be submitted 
to the MDEQ laboratory for analysis of the analytes described above in Section 4.3. These 
borings will provide information about the extent and nature of fill extending into the Trenton 
Channel. 



•TEj-vir^v 

4.5 Groundwater and NAPL Sampling 
The new and existing monitoring wells will be sampled to assess . groundwatCTv^v 

contamination and presence of NAPL, and to provide additional data needed to evaluate potehtiid j 
treatment technologies. The groundwater samples will be submitted to the MDEQ laboratory 
for: VOCs, SVOCs, phenols, total CN", Michigan 10 Metals, PCBs, and NH3. „ 

Additionally, six groundwater samples selected by MDEQ will be submitted to the 
MDEQ laboratory for analysis of parameters that influence the effectiveness and cost of 
treatment technologies. These analytical parameters are as follows: • 

. 

i 
1 
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pH 
Eh 
Dissolved oxygen (DO) 
Conductivity 
Total dissolved solids (TDS) 
Reduced Iron (Fe^Q 
Total iron 
Dissolved iron 
Manganese 
Hardness 
Alkalinity (as 063^" and HCO3") 
Chemical oxygen demand (COD) 
Total organic carbon (TOC) 
Sulfate (S04^") 
Chloride (CD 
Nitrate (NO3') 
Phosphate (P04^') 

4.6 Aquifer Properties 
Slug tests will be performed in each of the new monitoring wells (total of 31 wells) to 

estimate hydraulic conductivity. A total of three slug tests per well will be performed. The 
estimated hydraulic conductivity data will be used to assess flow velocities, contaminant 
migration pathways, and potential remedial technologies. 

4.7 Riprap Leaching Potential 
Five samples of the concrete riprap will be collected and submitted to the MDEQ 

laboratory for' analysis of PCBs and mercury using methods outlined in the Michigan 
Department of Natural Resources interoffice communication MERA Operational Memorandum 
#12, Revision #2 dated January 5, 1995. Samples will be collected with an appropriate rock 
coring device. 



4.8 Bench Scale Testing 
Up to two bench scale tests will be performed to provide data needed to assess treatment 

technologies. One bench scale test will be performed to assess in-situ treatment technologies and 
a second bench scale test will be performed to assess treatment of potential extracted water. The 
nature of the bench scale tests will be determined after completion of the field activities 
described in Section 4.1 through 4.7 and further evaluation of potentially applicable remedial 
technologies by MDEQ. 

J:\LANSING\PROJECn3940014\Rcports\BASFR-WP2.doc 
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Table 1-1 
BASF RIverview Site 

Analytes Detected in Groundwater Above GSI or Applicable Criteria 
Maximum Concentrations Reported (ug/L) 

March 1999 through January 2000 

Compound Name 
Mixing Zone^ or 

GSI^ Criteria 
Maximum 

Concentration 
Well ID 

Compound Name 
Mixing Zone^ or 

GSI^ Criteria 
Maximum 

Concentration MW-A MW-B MW-C MW-D MW-E MW-F MW-G MW-H MW-I MW-J 
1,2-Dichioroben2ene 16'' 20 20 
1,2-Dichloroethane 6" 150 18 150 54J 
1,2-Dichloropropane 9.1" 46 37 46 35 24J 
2,4,6-T richlorophenol 5=^ 97 14 97 69 9.5T 
2,4-PichlbrojDhenol 19" 2,400 2,400 75 200 55T 
2,4-Dimethvlphenoi 160' 840 840 320 400 210 
2-Chlorophenoi 22" 58 58 52 
Acenaphthene 19" 50 50 22 
Ammonia 12,000' 86,700 12,200 21,000 19,300 33,600 31,600 
Arsenic 680' 14,290DL 1,200 1,060 14,290DL 11,400 290 1,300 
Barium 190" 480 480 270 440 
Carbazble 10=" 360 360 51 20 
Chloride 50,000' 2,250,000 833,000 2,120,000 1,310,000 756,000 248,000 191,000 2,250,000 237,000 
Cyanide (total) 20' 110,000 1,300 5,510 4,470 11,100 8,140 180 3,840 560 1,800 
Ethylbenzene 18" 52 52 23 
Fluoranthene 1.6" 640 640 220 140 44 47 
Fiuorene 12" 360 360 120 44 36 
Lead 820' . 1.130 1,130 
Mercury 0.0013' 1,440 7.7 126 35.3 1,100 1,440 0.4 4 3.5 133 
Naphthalene 200' 1,500 1,500 980 390 440 
PCBs (total) 0.00012' 309J 0.075T 309J 40J 17.1J 5.7J 0.97 0.25J,T 
Pentachlorophenol , 17' 320 34 300 240 220 HOT 
Phenanthrene 43' 120,0001 * 1,200 320 180 57 100 
Selenium s" 28 14 7.9DM 7.3 5.5 9.6 28 5.2DM 
Silver 0.2" 2.5 2.5 
Sodium 160,000" 15,900,000 2,550,000 8,580,000 3,590,000 10,200,000 912,000 1,300,000 6,070,000 1,390,000 6,990,000 
Vinyl chloride 15" 96 96 24T 
Xylenes 35" 111 50 
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Table 1-1 
BASF Rivervlew Site 

Analytes Detected In Groundwater Above GSI or Applicable Criteria 
Maximum Concentrations Reported (ug/L) 

March 1999 through January 2000 

Compound Name 
Mixing Zone^ or 

GSI® Criteria 
Maximum 

Concentration 
Well ID 

Compound Name 
Mixing Zone^ or 

GSI® Criteria 
Maximum 

Concentration MW-K MW-L MW-M PZ-1 PZ-2 PZ-3 PZ-4 PZ-5 PZ-6 SMW-1 SMW-2 SMW-6 SMW-8 
1,2-Dichlorobenzene 16® 20 
1,2-Dichloroethane 6® 150 
1,2-Dichloroprppane 9.1® 46 
2,4,6-Trlchlorophenol 5® 97 
2,4-Dichlorophenol 19® 2,400 
2,4-Dimethylphenol 160' 840 240 300 
2-Chlorophenol 22® 58 
Acenaphthene 19® 50 
Ammonia 12,000' 86,700 51,000 12,700 19,000 86,700 
Arsenic 680' 14,290DL 
Barium 190® 480 
Carbazole 10® 360 
Chloride 50,000" 2,250,000 1,520,000 261,000 
Cyanide (total) 20® 110,000 110,000 360 1,520 1,510 114 1,930 7,760 2,690 1,290 651 4,400 
Ethylbenzene 18® 52 
Fiuoranthene 1.6® 640 13 
Fluorene 12® 360 15 13 21 
Lead 820' 1,130 
Mercury 0.0013' 1,440 72.8 2.1 15.5 11.4 0.2 57.5 41.6 211 2.2 1.4 1.2 0.4 
Naphthalene 200' 1,500 11 56 99 46 14 210 3.5 
PCBs (total) 0.00012' 309J 0.66T 
Pentachlorophenol 17' 320 38 110 80 210 20 320 
Phenanthrene 43' 120,0001* 120,0007* 69 43 55 
Selenium 5^ 28 10 
Silver 0.2® 2.5 
Sodium 160,000® 15,900,000 15,900,000 694,000 
Vinyl chloride 15® 96 
Xylenes 35® 111 39 111 
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Table 1-1 
BASF RIverview Site 

Analytes Detected in Groundwater Above GSi or Appiicabie Criteria 
Maximum Concentrations Reported in (ug/L) 

March 1999 through January 2000 

Notes: 
1 - Mixing zone conGentrations based on values calculated using Rule 57 of the Part 4 Water Quality Standards. 

Source: Tables 1 and 2 from MDEO interoffice communication from Sara Bonnette to Daniel Schultz dated June 15, 1999. 
2- GSI criteria obtained from Revised Part 201 Operational Memorandum #18 Cleanup Criteria Tables, dated May 28,1999. 
3- TDL = target defection limit. GSI criteria defaults to TDL because GSI is less than the target detection limit. 
4- The GSI criteria for Chloride (50,000 ug/i) was obtained from the MDEO Toxicology Department on April 10, 2000. 

This value is not currently listed on the Part 201 Operational Memorandum #18 Tables. However, according to the 
MDEO, the value will be listed in the next revision of the memorandum. 

5- The criteria listed for Sodium is the Residential and Commercial I Drinking Water Value obtained from the Part 201 Operational 
Memorandum #18 Cleanup Criteria Tables, dated May 28,1999. According to the MDEO Toxicology Department, 
GSI criteria is not expected to be established for Sodium. This value is listed for general reference only. 

* Only analytes with concentrations exceeding GSI or Mixing Zone criteria are reported. Other detected 
analytes (except for sodium) are not reported on this table. 

• Values reported are the highest encountered concentrations during the sampling period (March 1999 - January 2000) 
using results from MDEO analysis and BASF analysis. 

• Blank cells indicate the analyte has not been detected over GSI or Mixing Zone criteria 

* Laboratory data qualifiers are as follows: 
NA = not available 
* = reported concentration is from a sample of NAPL 
DM = indicates that a dilution was required due to matrix interference 
DL = indicates that the sample was analyzed using a dilution 
J = Indicates an estimated value 
T = indicates that the value reported is less than the criteria of detection 
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Table 1-2 
BASF Rivervlew Site 

Proposed Drilling and Well Installation Program 

Propoaed Location of Monitoring Well Screen 
Well ID Screen^ Length Stratlgraphic Sampling Analytical Samolina" Notes 

fydW-ls Saturated thickness of fill 5-7 feet Continuous split spoon sampling 1 soli sample 
MW-2S Saturated thickness of fill 5-7 feel None'^ -
MW-21 Approximately 12-17 feet below grade 5 feet None*^ -
MW-2d Appfdxlrtiately 20-25 feet below grade 5 feet Continuous split spoon sampling 6 soil/intefstitial water samples Double cased 3 ft into competent clay 
MW-3S Saturated thickness of fill 5-7 feet None'' -
MW-31 Approximately 12-17 feet below grade 5 feet Continuous spilt spoon sampling 3 soil/interstitial water samples 
MW-4S Saturated thickness of fill 5-7 feet . None" -
MW-41 Approximately 12-17 feet below grade 5 feet None" . 
MW-4d Approximately 20-25 feet below grade 5 feel Continuous split spoon sampling 6 sbii/ihterstitiai water samples Double cased 3 ft Into cdmpeteht clay 
MW-Ss Saturated thickness of fill 5-7 feet None" -
MW-5i Approximately 12-17 feet below grade 5 feet. Continuous spilt spoon sampling 3 soil/inlerslillal water samples 
MW-6S Saturated thickness of fill 5-7 feet None" -
MW-61 Approximately 12-17 feet below grade 5 feet None" -
MW-6d Approximately 20-25 feet below grade 5 feet Continuous spilt spoon sampling 6 solt/interstitial water samples Double cased 3 fl inio competent clay 
MW-7S Saturated thickness of fill 5-7 feet Continuous spilt spoon sarhpllhg 1 soil sample 
MW-Bs Saturated thickness of fill 5-7 feet None" -
MW-81 Approximately 12-17 feet below grade 5 feet None" -
MW-Bd Approximately 20-25 feet below grade 5 feet Continuous spilt spoon sampling 6 soll/interstltlal water samples Double cased 3 fl Into competent clay 
MW-98 Saturated thickness of fill 5-7feet None" . 
MW-9i Approximately 12-17 feet below grade 5 feet None" -
MW-9d Approximately 20-25 feet below grade 5 feet Continuous split spoon sampling 6 soll/interstltlal water samples Double cased 3 fl Inio compelent clay 
MW-IOs Saturated thickness of fill 5-7 feet Continuous split spoon sampling 1 soli sample 
MW-lls Saturated thickness of fill 5-7 feet Cdhtlhuous spilt spoon sampling 1 soil sample 
MW-12S Saturated thickness of fill 5-7 feel Continuous split spoon sampling 1 soil sample 
MW-13i Approximately 12-17,feet below grade 5 feet Continuous split spoon sampling 3 soll/interstltlal water samples 
MW-148 Saturated thickness of fill 5-7 feet Continuous spilt spoon sampling 1 soil sample 
MW-15S Saturated thickness of fill 5-7 feet Continuous spilt spoon sampling 1 soil sample 
MW-IBs Saturated thickness of fill 5-7 feet Continuous spilt spoon sampling 1 soil sample 
MW-17S Saturated thickness of fill 5-7 feet Continuous split spoon sampling 1 soli sample 
IMW-IBs Saturated thickness of fill 5-7feet Continuous spilt spoon sampling 1 soil sample 
MW-19S Saturated thickness of fllL 5-7 feet Continuous split spoon sampling 1 soli sample 
SB-1 . NA NA Continuous spilt spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-2 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-3 NA NA Continuous spilt spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-4 NA NA Continuous spilt spoon sampling 1 sediment sample Drill 2 feet Into native clay 
SB-5 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
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Table 1-2 
BASF RIvervlew Site 

Proposed Drilling and Well Installation Program 

Proposed 
Well ID 

Location of Monitoring Well 
Screen* 

Screen 
Length Stratlgraphic Sampling Analytical Sampling" Notes 

SB-6 NA NA Continuous spilt spoon sampling 1 sediment sample Drill 2 leet Into native clay 
SB-7 NA NA Continuous spilt sobbn sampling 1 sediment sample Drill 2 feet Into native clay 
SB-8 NA NA Continuous spilt spoon sampling 1 se^diment sample Drill 2 feet Into native clay 
SB-g : NA - NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
SB-10 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
SB-11 NA . NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
SB-12 ^ NA NA Continuous split spbon sarhpling 1 sediment sample Drill 2 feet Into native clay 
SB-13 NA NA Cdntihuous split spoon sampling 1 sediment sample Drill 2.feet Into hallve clay 
SB-14 NA NA Continuous spilt spoon sampling 1 sediment sample Drill 2 feet Into native clay 

Notes: 
* = All final well completion depths and screen lengths are subject to MDEQ approval prior to completion. 
° = Soli samples will be collecled in the vadose zone and interstitial water samples will be collected below the water table. 

= Stratlgraphic samples will not be collected at this location because continuous sampling will be completed at an adjacent deeper well In the cluster. 
NA = Not Applicable 
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BASF Corporation BASF 
March 15, 2000 

VIA FACSIMILE AND US MAIL 
Ms. Beth Vens 
Environmental Quality Analyst 
Michigan Department of Environmental Quality 
38980 West Seven Mile Road 
Livonia, Michigan 48152-1006 

Subject: BASF Corporation's Riverview Property: DEQ's January 21, 2000, Letter 
Commenting on the EE/OA Report dated November 2, 1999 

Dear Ms. Vens: 

BASF Corporation received the subject letter on January 25, 2000. BASF's responses to 
comments from the Department of Environmental Quality are listed below. Responses follow in 
the same order as the comments appeared in an Interoffice Communication from Steve Hoin 
and Beth Vens (unsigned) to Daniel Schultz dated January 11, 2000. A copy of that 
communication is attached, and numbers in the margin correspond to the comments numbered 
below. 

BASF's Responses to DEQ's January 11, 2000 Comments 

1. On behalf of the BASF Corporation's Ecology Services Department, Mr. Jack Lanigan 
delivered the EE/CA Report to the DEQ offices in Livonia on the aftemoon of November 2, 
1999, not November 3. Ms. Vens was not in her office on November 2 to take delivery, but 
the Receptionist received it. 

2. This paragraph implies the DEQ expected more than one response action plan. In meeting 
notes from the June 15, 1999, meeting in Lansing and in the July 9, 1999, letter to Mr. 
Thomas McGourty, there are no references to more than one recommended plan of action. 
The DEQ has stated that they wished to see construction begin during the winter 1999-2000. 
BASF and URS would have been hard pressed to develop and evaluate multiple, detailed 
alternatives by the November 2, 1999, delivery date. BASF's understanding has always 
been the DEQ wanted a plan. Stating that DEQ expected a plan they could accept is 
arbitrary since DEQ did not specify or provide any evaluation criteria. The State agreed to 
cap the property previously. This plan was consistent with a previously approved approach, 
but it improved on the original design. 

3. The DEQ states the plan did not address most administrative requirements. BASF operated 
under an approved work plan. Please cite the items in the work plan that were not 
accomplished. Additionally, BASF requests the DEQ to list any necessary administrative 
requirements that were not met. Since the plan was submitted on November 2, the DEQ 
has approximately two months of the six-month review period remaining to complete the list. 

4. BASF understands we were operating under an approved work plan. Please identify the 
information and/or requirements specified in the approved work plan that were not provided 
to the DEQ. 
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BASF Corporation BASF 
5. BASF requests copies (or at least citations) of the "DEQ site files" interpreted for this review. 

6. There are at least three instances in the approved work plan where BASF stated the 
objective as "...focus on preventing or reducing exposure to chemicals of concern..." (see 
pages 3-2, 3-4, and 3-6 of the April 20, 1999, Work Plan, for example). We find it difficult to 
understand why the objective must be re-phrased now. 

in past correspondence, the DEQ alluded to a new method for analyzing water for mercury. 
BASF requests the DEQ to provide the method detection limit and the resultant GSI. 

7. Please provide a copy of this map illustrating topography on the clay surface. In the 1982 
E&E Report, the subsurface boring logs do not identify ground elevations, so it is impossible 
to construct an accurate representation of the clay surface. Additionally, only 10 of the 19 
borings drilled across the 30-acre site are interpreted to have reached the clay unit. This 
paucity of information makes it difficult to present an accurate rendition of a channel, if it is 
present. 

8. In a letter from Mr. Schultz to Mr. McGourty dated July 28, 1999, the DEQ stated they would 
be undertaking an assessment of the bedrock aquifer in the Downriver area. Presumably, 
this report will describe groundwater flow directions and water quality. BASF sees no 
reason to duplicate efforts the DEQ committed to undertake. 

9. Ammonia indeed was present in the bedrock aquifer at a concentration of 0.4 mg/L. This 
concentration is one-fiftieth the concentration detected in the shallow zone, and 
approximately equal to the concentrations detected in the clay unit. However, there is not a 
single other chemical in the bedrock aquifer that also was detected in the shallow zone. 
These chemicals include the readily mobile acetone, methylene chloride, arsenic, and 
cyanide. Except for the occurrence of ammonia, there are no similarities between the 
bedrock aquifer and the shallow water-bearing zone. 

Analytical data from the three background monitoring wells around the City of Riverview's 
landfill contain concentrations of ammonia slightly higher than detected at BASF's Riverview 
property. The City's landfill lies on the opposite side of the Sibley Quarry from BASF's 
property. The City of Riverview submits these monitoring data to the DEQ regularly. 
Results from the 1999 compliance sampling are attached. 

Analytical data from domestic supply wells in Oakland County, as reported by the USGS, 
found ammonia at concentrations up to 0.83 mg/L In groundwater. This concentration is 
more than twice the level found at BASF's Riverview property. 

We hold the opinion that the ammonia is a natural occurrence and not the result of migrating 
surficial contamination. We plan no further assessment of the bedrock unit. 

10. The report does not use the term "Deep and Middle Clay" zones. This is the "middle 
saturated zone", as that term is used consistently throughout the report. 

11. The DEQ use the terms "interim response action" and "remedial action plan" almost 
interchangeably. BASF has completed several "interim response actions" and/or "interim 
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BASF Corporation BASF 
measures" at this property already. We wish to pursue an approved remedial action. Since 
an Interim response action should be consistent with the final remedial action, the interim 
response action is not considered permanent. We wish to pursue a permanent remedy. 

12. In this paragraph, the DEQ reviewer states the groundwater map in the report is similar to 
past flow conditions, yet the map may not accurately represent flow conditions. The DEQ 
states that dry wells suggest westward flow is being diverted laterally, but no rationale is 
provided. Later in the comments, DEQ states that groundwater may be flowing onto the 
property in this same area where it is said It be moving off (see #14 and 20 below). 

Groundwater flow directions on the property undoubtedly are influenced by the Detroit River 
on the east and Monguagon Creek on the west. 

Catch basins are indeed present near the site's periphery. The storm sewers under West 
Jefferson Avenue collect runoff and divert it into Monguagon Creek at the Jefferson Avenue 
Bridge. There is one catch basin on the Riverview property. It is located on the north 
property line, and it was installed as required in the 1984 Consent Decree. According to 
drawings obtained from the City of Riverview, it appears water entering this catch basin is 
directed into the sanitary sewer system and eventually reaches the POTW on Pennsylvania 
Avenue. The sanitary sewers are present near the northwestern comer of the property., 

BASF understands from the City of Riverview engineers that the Hawkins Trucking building 
(across Jefferson Avenue from the property) historically had held the primary wastewater 
treatment system for the City of Riverview. Effluent discharge was through a sewer running 
under the drive between MPI and BASF. The invert elevations of the sanitary sewers near 
the property are approximately 556 feet. 

13. BASF personnel do not understand this comment. Please explain further. 

14. The water level in well SMW-6 is cited as evidence that groundwater is flowing off the site. 
This same well is cited later as evidence of groundwater migration onto site (see # 20 
below). Please clarify these comments. Well MW-F was not used in the construction of 
water level maps (please refer to the notation on Figure 2-5). 

15. Hydraulic conductivity: The remedial action/feasibility study report will describe BASF's 
measurements and calculations of hydraulic conductivity in detail. Data cited by the DEQ for 
the shallow zone are over 15 years old and were acquired before the site was compacted 
during construction of the cap. Under some circumstances, the data may be useful. In an 
effort to close this data gap, BASF's consultant, URS Corporation, performed slug tests in 
ten of the monitoring wells along the river that are completed in the fill material. These test 
results show hydraulic conductivity ranges between 5.7E-4 and 3.0E-8 cm/sec. After 
removing the lowest hydraulic conductivity from the calculation, the geometric mean of the 
nine remaining values is 5.5E-5 cm/sec - coincidentally, almost identical to the value 
presented in E&E's 1982 Report. Data sheets from the February 2000 slug tests are 
attached. 

As an additional observation, the references to the amount of groundwater leaving the 
property is relevant only when used to calculate the capacity of a groundwater collection 
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BASF Corporation BASF 
and/or treatment system. As we understand the DEQ's position, one gallon of groundwater 
leaving the site is unacceptable if it contains mercury above detectable concentrations; so, 
why should we spend time and energy arguing about a couple thousand gallons? 

For now, we find it non-constructive to argue about historical measurements of hydraulic 
conductivity and to select data for inclusion and exclusion arbitrarily. The DEQ has cited a 
report by E&E prepared during 1982 to describe hydraulic conductivity in the fill. That report 
(3/82) cites 4E-5 cm/s as the likely hydraulic conductivity based on measurements they 
conducted. Their estimate of 56,000 gal/year leaving the site was described as a worst 
case, because the measurements were made in the spring when height of saturated zone is 
greatest and because they used the steepest gradient. 

The DEQ also uses data from a 1978 report prepared by Dames & Moore (on behalf of 
BASF Wyandotte Corporation). That report measured hydraulic conductivity at sixteen 
locations. The DEQ chose to use only the greatest hydraulic conductivity value of 1 .OE-3 
cm/s. The geometric mean conductivity value when using all seven measurements on the fill 
materials was slightly less than 1E-5 cm/s, and more accurately representative of conditions 
for the property. 

As a summary, the continuing references to historical measurements of hydraulic 
conductivity will accomplish nothing. BASF collected additional measurements and is 
sharing the results with the DEQ. BASF intends to use these new values during the 
feasibility study, as appropriate. 

16. Slurry wall: The DEQ states that BASF should estimate the volume of water passing 
through a slurry wall. This was not a work plan objective, nor does it appear to be practical. 
The DEQ's statement that since the wall is not complete, "...water that encounters that wall 
will migrate laterally around the wall" appears to be quite accurate. The wall reduces the 
cross-sectional area where water can flow; that is its designed purpose. The cross-sectional 
area is one of the three variables needed to calculate flow through a porous medium 
(Darcy's Law). As stated in Section 3.6, the wall is approximately 270 feet long. This will be 
corrected in section 7.2. 

As we stated on repeated occasions, we have searched all our files and cannot find 
drawings or design documents for how the wall was built. Please recall that construction of 
this feature was required of FMT - not BASF. We do have notes and descriptions from the 
Corps of Engineers and the State directing FMT on how to build the slurry wall, and some 
field notations describe the work, but we have nothing definitive. Ms. Mary Van der Laan 
was a consultant to FMT, and she was on the site during construction of the wall. She 
should be able to provide the DEQ with reliable descriptions of how it was built. 

17. Samples of surficial soils were obtained in an area slightly east and south of wells MW-D/E. 
This is where the distressed vegetation occurs. The locations will be identified on a map. 
These two samples were requested by DEQ. Additionally, BASF has some results from soil 
sampling during September 1998 near this same location. They are attached. 

BASF and DEQ must reach an agreement on the analytical parameters for this property 
before proceeding further. The DEQ requests a laundry list of chemicals, and BASF 
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BASF Corporation BASF 
suggested a shorter list based on previous sampling and analytical results. Obviously, 
BASF does not see the need to analyze for chemicals that have not been detected 
previously. 

During the period March 3, 1999, to January 12, 2000, the DEQ and BASF collected water 
samples from most of the Consent Decree monitoring wells on four occasions. Every well 
was not sampled every time due to low water volumes and time constraints. However, 
during those four quarterly events, DEQ and BASF collected 38 samples of groundwater, 
split the samples, and had the samples analyzed by our laboratories. The analytical 
programs looked for more than 180 different analytes and detected 94 of them in at least 
one sample on at least one occasion. Of all those chemicals and analyses, 35 chemicals 
were detected in at least one sample on at least one occasion at a concentration above the 
GSj criterion (7 metals, ammonia, cyanide, 7 phenollcs, 4 PNAs, 2 phthalates, 4 aroclors, 
DDT, and 8 VOCs (BETX, acetone, vinyl chloride, methylene chloride, and 1,2-
dichlorobenzene). By increasing the occurrence to at least twice and/or considering mixing-
zone concentrations, many of these 35 chemicals fall off the list. The cost for these data? 
Approximately $95,000 ~ $33,000 for BASF and $62,000 by Michigan taxpayers. 

BASF believes these data are useful for making decisions. The occurrence and 
concentrations of many of these 35 chemicals will not influence the remedial action one iota. 
Mercury, PCBs, and ammonia are likely to drive the remedial process. We collected and 
paid for all these data, let's use the results to save money now. 

18. BASF and our consultant experienced delays when obtaining trolls for long-term monitoring. 
BASF has provided additional groundwater levels to the DEQ and EPA. Data through the 
middle of December were provided to DEQ and EPA recently. An additional batch of 
measurements were obtained in mid February and are being examined. Those data will be 
transmitted to the DEQ and the EPA soon. 

The DEQ reviewer contends that the groundwater gradient is toward the river the majority of 
the time. While this Is true, the water level chart shows the water in the Trenton Channel is -
on occasion ~ higher than the groundwater level in the well 110 feet from shore. Also, the 
chart shows that significant storms can influence groundwater flow for several days. The 
letter states the reversals occur less than 50 feet from the River. In fact well PZ-6 is the 
closest well to the river being approximately 60 feet away and PZ-3 is the next closest being 
approximately 70 feet away. These findings are consistent with data provided to the DEQ 
over the years; the water levels in the River are higher than the groundwater on occasion. 
(This also was the case when E&E performed their field work in February 1981.) 

BASF does not understand the comment concerning daily fluctuations of groundwater levels. 
The data and measurements are what they are. If groundwater fluctuations lag behind river 
levels by a week, well then they do. 

Even if the groundwater in wells PZ-1 and PZ-5 is confined and behaving differently than the 
other wells and the river, BASF does not understand why this would bring to question the 
validity of the data. Please explain. As described in the transmittal letter, URS Corporation 
believes the transducers in piezometers PZ-1 and PZ-5 malfunctioned. 
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BASF Corporation BASF 
This also appears to be a good time to point out that all calculations of groundwater 
gradients used to calculate discharge to the Trenton Channel assume a gradient toward the 
River all the time. Obviously, this is not the case; reversals occur that reduce and eliminate 
groundwater flow to the Trenton Channel. The data BASF acquired at the request of the 
DEQ show that these periods are measurable. The only benefit to acquiring realistic 
estimates of groundwater flow is for BASF to size a treatment system if we choose to 
proceed in that direction. We are willing to leave it to the conservative nature of design 
engineers to select and appropriate flow volume. 

19. Discharge to the river. BASF concurs with the DEQ that; 1) impacted groundwater appears 
to be entering the river, 2) the estimated volumes are known only within a few orders of 
magnitude, 3) the middle zone contributes an insignificant amount of groundwater, and 4) 
any remedial strategy must consider the possibility that groundwater flow may be higher than 
anticipated. We will disagree with the rest of the section because the DEQ disregards the 
presence of the slurry wall, relies on unknown effects from barometric pressure, inflates 
estimates of both the hydraulic conductivity and the groundwater gradients, and ignores any 
contribution from the landfill caps. (By the way, in 1982 E&E estimated groundwater flow to 
the river at 56,000 gallons per year, not 56,000 cubic feet per year.) BASF is willing to rely 
on the conservative, engineering design assumptions If a collection and treatment system is 
needed. 

20. This section states that the data suggest groundwater is moving onto the property in the 
vicinity of well SMW-6 and from the south. We see no such evidence, and request DEQ to 
clarify the statement. Additionally, DEQ previously stated that measurements indicated 
groundwater was moving off the site at SMW-6 (see #14 above). 

Lastly, the objective is not to eliminate groundwater flow to the Trenton Channel. The 
objective is to prevent contaminated groundwater from entering the Trenton Channel. 

21. Consistent with the approved work plan and discussions with DEQ on June 15, 1999, the 
EE/CA did not evaluate contaminants in the fill materials. BASF and the DEQ discussed 
sampling surface soils if, and only if, BASF planned to allow redevelopment of the surface of 
the property (ie, a reasonable and relevant exposure pathway). The City of Riverview is 
interested in this piece of property for its redevelopment potential, and BASF is not opposed 
to reaching an agreement with the City for that purpose. However, currently, there is no 
agreement in place or In preparation. 

22. Drums. Investigation or assessment of possible buried drums was not a task in the 
approved work plan. 

The DEQ should reference the geophysical data cited in this paragraph. The only 
geophysical data BASF personnel are aware of were acquired by E&E during 1981. Those 
measurement pre-date remedial efforts, waste relocation, grading, cap construction, and 
monitoring. Additionally, those interpretations are presented without a scale or supporting 
information, and maps in the same report are inconsistent with each other. Additionally, this 
site is a landfill. BASF and the DEQ understand that wastes were placed here and buried. 
Digging up the cap and landfill will only expose waste materials and open pathways better 
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left Incomplete. 

BASF 

23. LNAPL. We believe the report describes removal of this material from the wells and 
observations afterwards. BASF will continue to Investigate the presence of oily substances 
In these wells during the Winter 2000 and act accordingly. We will keep the DEQ Informed. 

As for migration of LNAPL, please review how these materials migrate - they float on water 
as probably Is demonstrated in these wells. When a confining layer Is present (such as a 
clay landfill cap), the LNAPL can rise on the water layer along the underside of the confining 
layer. The LNAPL will continue to rise as long as It Is more buoyant than the water or until its 
movement Is restricted. The oil and gas Industry has exploited this physical property of 
LNAPL for many, many years. 

24. Rip Rap. Preparing sampling logs was not a task in the approved work plan. If these details 
are needed, please explain their purpose and use. Please recall why this work was 
performed. The "rip rap" In question Is composed of concrete cell lids from the 
manufacturing of soda ash. The DEQ raised some concem that these cell lids may have 
been from the chlor-alkaline process and may have contacted mercury. These cell lids all 
came from a single source, and all the shore-stablllzing materials were placed at the same 
time - during remedial construction In 1985. As described during the meeting on June 15 
and presented In the work plan addendum dated July 14, 1999, BASF agreed to collect 
samples of the concrete by knocking off a sample with a rock hammer. The sample would 
be analyzed to assess If these samples of concrete contained mercury. As It turned out, 
three of the seven samples contained detectable concentrations of mercury: however, the 
TCLP test did not find detectable concentrations of mercury In leachate. BASF believes It Is 
sufficient to state the laboratory followed Method 1311, to include conforming with the 
particles size requirements. 

25. This paragraph simply states facts as they were presented in the Report. 

26. The reference to ammonia being present In the clay unit and in the bedrock unit Is correct; 
the conclusion that the ammonia originated In the shallow zone Is likely to be false. Data 
available from other locations show that the background concentration for ammonia in this 
area is higher than was found in the bedrock well. Ammonia Is a naturally occurring 
degradation product in a reducing environment. As stated earlier In this letter, the DEQ 
stated they were undertaking an assessment of groundwater within the bedrock. We see no 
reason for BASF to duplicate that effort. 

27. This paragraph cites "sampling requirements" for the facility. The only "requirements" BASF 
is aware of are the six chemicals listed in the 1984 Consent Decree. The July 9, 1999, letter 
cited in this paragraph states, "The contaminants required for sampling in new and existing 
wells will be determined by mutual agreement after review of the results of the sampling that 
occurred June 17-18, 1999." In the work plan addendum presented to DEQ on July 14, 
1999, BASF suggested a list of chemicals for analyses; DEQ chose not to respond to that 
suggestion until January 14, 2000. BASF is still trying to reach a "mutual agreement" with 
DEQ. 

As an example, the DEQ continues to request analysis for hexavalent chromium and the 10 
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Michigan metals. To date, BASF and DEQ have results from 52 water samples analyzed for 
hexavalent chromium and 76 samples for silver (one of the 10 Michigan metals). Not a 
single sample contained detectable concentrations of either hex-chrome or siiver; yet, the 
DEQ continues to request these analyses. We believe it is time to appiy the analytical 
results already acquired, aiong with the objectives for this work, and prepare a "mutualiy 
agreeable" analytical program. Please review this same topic discussed at Comment #17, 
above. 

28. As we consider future groundwater sampling, DEQ and BASF need to reach an agreement. 
There is little doubt or dispute that groundwater under the property is contaminated. The 
need to continuousiy confirm that knowiedge is pointless. As DEQ has stated, the objective 
of this remedial action will be to prevent the flow of contaminated groundwater from reaching 
the Trenton Channei. Therefore, it appears the only future sampling necessary will monitor 
BASF's progress towards that goal. Sampling should be between the River and the 
remedial solution. 

The DEQ performed mixing zone calcuiations on the groundwater venting from the property. 
Those calcuiations did not find issue with every chemicai even when using conservative 
estimates of groundwater flow to the Trenton Channel. (This may be a good time for the 
DEQ to revisit this topic, now that additional data are available.) Additionally, let us look at 
the analytical program from a performance point of view. There is little doubt that mercury, 
PCBs, and maybe ammonia in groundwater wili drive the remediai program. The other 
chemicals will be ancillary. Let's not lose sight of that issue. 

29. Altematives. DEQ did not ask for multiple alternatives. If BASF presented "... only two 
alternatives ...", how many did DEQ expect? Actually, in addition to the no-action 
aiternative, BASF provided three alternatives. 

BASF wili not attempt to convince the DEQ that the recommended altemative is the "be-aii-
and-end-all" of remedial actions. We prepared it because it is a fast and effective means for 
significantly reducing the volume of groundwater that can leave the property and enter the 
Trenton Channel. This was the objective stated in the approved work plan, and the DEQ 
repeatedly stated they wanted a remedy implemented quickly. The alternative allowed for 
follow on work or additional phases, as appropriate, if monitoring information showed 
additional barriers were justified. 

30. The DEQ never suggested previously they wished to see a feasibility study. (If the DEQ 
requested a feasibility study in February 1999 instead of a response action plan, the 
feasibility study would be complete by now.) BASF and DEQ need to agree on a list of 
alternatives for evaluation. BASF will provide the DEQ with a list of potentially feasible 
altematives. As BASF understands the rules for conducting feasibility studies, we must 
develop remedies in the following categories; altematives for the treatment, disposal, waste 
minimization recycling, or destruction at an off-site facility; altematives for the treatment, 
disposal, waste minimization, recycling, or destruction at an on-site facility; no-action 
alternative; and altematives that provide for a reduction in risk that is sufficient to meet the 
cleanup criteria (R299.5513). Currently, BASF does not expect that "excavation and 
removai" or "solidification" will be reasonable or feasible alternatives. We do expect that 
alternatives that reduce risk and contain the materials on site will be appropriate and 
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desirable. We intend to work on those alternatives that display a reasonable chance of 
success. 

31. While we understand that the DEQ considers the no-action alternative "..simply 
unacceptable", its presentation is a required component of the evaluation process as stated 
at R299.5513(2). 

32. BASF proposed a multi-layer cap over the site with continued monitoring and evaluation. 
The cap would significantly reduce infiltration and venting groundwater AND may eliminate 
them altogether. Our approach was to construct this cap and measure its effect on 
groundwater flow. If off-site migration was not reduced significantly or eliminated altogether, 
BASF proposed groundwater cut off and treatment as a follow-on remedy. 

The DEQ never "bought into" the phyto-remedlal effort. This effort is strictly a voluntary 
action undertaken at BASF's sole risk and initiative. If it works, it works. If it does not work, 
it does not work. The bottom line is every liter of water used by the trees is one less liter 
BASF needs to contain, treat, or otherwise deal with. 

33. The DEQ states here that BASF must have an active groundwater removal system if we 
pursue a phyto-remedial option. We do not understand the need to link these two actions at 
this time. BASF understands they may become linked as we evaluate alternatives. As an 
aside, BASF may consider using extracted groundwater as irrigation water. Regardless, 
BASF was under the Impression the owner/operator proposes the alternative. 

34. Since the DEQ is requesting a feasibility study, BASF sees no point in addressing this 
comment. BASF intends to consider passive, in-situ methods and has initiated some bench-
scale tests. BASF will share this work with the DEQ, as appropriate and applicable. 

35. Some wells may need to be plugged and abandoned whether DEQ approves or not. If a 
well is in the way of construction, BASF will remove it. The well may be replaced, if it is 
deemed necessary to monitor performance. BASF and the DEQ can decide on these needs 
later. 

36. The DEQ states that the groundwater collection and treatment alternative has"... the most 
reasonable chance of success." It is obvious the DEQ has little experience treating water to 
remove mercury. If BASF cannot design an efficient and cost-effective system for treating 
mercury to an acceptable (and as yet undefined) level, the altemative will change to: 
collection and transport off site for disposal. BASF does not view off-site transport as an 
attractive solution. 

37. The recommendations provided would have been much more valuable if discussed with 
BASF a year ago. BASF provided a work plan to the DEQ that stated we would evaluate 
measures to prevent or reduce exposures to chemicals at Riverview, and the DEQ approved 
that plan. The DEQ did not request a feasibility study last year, but now considers one 
needed. The DEQ continues to request an interim response action rather than a remedial 
action indicating their willingness for an extended construction program (not expedited 
implementation). As discussed previously, BASF has performed several interim response 
actions at the Riverview property; we are not interested in another. Data presented in the 
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Report show that the mercury found in the rip rap does not leach. Is the DEQ disputing 
these data, or does the DEQ simply want more information? 

BASF's Responses to EPA's Comments dated January 4, 2000 

A. The EPA states correctly that the DEQ received the EE/CA report on November 2, 1999. 

B. As stated by the EPA, BASF believes working under a consent agreement with a consistent 
scope of work may be beneficial to all concemed parties. BASF is not advocating creation of 
an administrative agreement at this time. 

C. This comment strengthens BASF's contentions that the EPA representatives need to be 
involved in the meetings, discussions, and agreements reached for this property. It is 
obvious, the DEQ did not brief the EPA on the objective for this project as discussed during 
several meetings between February and June 1999. 

1. The DEQ and the EPA need to reach agreement on the scope of work and schedule. The 
EPA states that this can either be a non-time-critical action or follow the scope of work for an 
interim response activity. The DEQ has not provided a scope of work. BASF wishes to 
pursue a remedial action plan. 

2. The EPA states that a RAP still is required. BASF wishes to pursue a RAP instead of an 
interim plan. 

3. BASF understands that in Michigan, the responsible party proposes the remedy. Our report 
and approach is consistent with this authority. 

4. BASF is willing to replace the language in this section as suggested. The revision is 
consistent with our stated approach. 

5. BASF can include an update on the trees and our approach to the phyto-remedial efforts. 
Please remember, this is a voluntary action performed solely at BASF's risk and initiative. 

6. BASF does not plan to address sediments or to conduct any studies of sediments in the 
Trenton Channel unilaterally or without a strategy for the entire Detroit River. Numerous 
studies state that this area is a natural depositional area for sediments. If this area were 
cleaned before cleaning the upstream sources, this area would need to be cleaned again. 

7. BASF will consider these suggestions and incorporate them into the revised report to the 
e)ctent the DEQ finds them valuable. This comment again illustrates the need for the DEQ to 
keep the EPA abreast of decisions and agreements on this property. 

8. The DEQ requested BASF to provide a plan. BASF was not requested to provide multiple 
alternatives or to evaluate them separately. 

9. The DEQ requested BASF to provide a plan. BASF was not requested to provide multiple 
alternatives or to evaluate them separately. 
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BASF understands the DEQ's concerns with this property. BASF is concerned as well, and we 
are committed to performing the necessary actions to protect human health and the 
environment. Our prompt construction and evaluation activities during 1999 demonstrate this 
commitment. 

We again request the DEQ to work cooperatively and proactively with BASF personnel. All 
BASF requests is some consistency from the DEQ and more timely responses to our work plans 
and reports. 

Please contact me at 734-324-6209, or Mr. Jack Lanigan at 734-324-6219, if you wish to 
discuss these issues further. 

Sincerely, 

Thomas F. McGourty 
Manager, Safety, Health, and the Environment 

Attachments 
Attachment 1: January 11, 2000, Memorandum from Hoin and Vens to Schultz 
Attachment 2: City of Riverview's groundwater compliance sampling results 
Attachment 3; Data sheets from February 2000 slug tests at Riverview 
Attachment 4; Analytical results from three soil samples collected September 1998 

cc: Mike Ribordy, EPA Region V 
Keith Mast, URS Corp. 

z;\ecology\offs itep\riverview\responses.doc 
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 

ENVIRONMENTAL RESPONSE DIVISION 

Interoffice Communication 

January 11,2000_ 

TO: Mr. Daniel Schultz, Field Operations Supervisor, ERD 

FROM: Steve Hoin, Senior Geologist, ERD, Beth Vens, Project Manager, ERD 

SUBJECT: Review - November 3, 1999 EE/CA, BASF Riverview Site 

The Michigan Department of Environmental Quality (DEQ) SE Michigan office received, on 
November 3, 1999, an Engineering Evaluation/ Cost Analysis (EE/CA) report (or the Report) for 
the BASF Riverview site. The Report came to us in response to the July 9, 1999 DEQ workplan 
approval letter, which requested a report of findings, be submitted by October 31,1999. During a 
meeting held on June 15, 1999 between DEQ and BASF Corporation, it was agreed if the report of 
findings indicated response actions were necessary, that the report of findings would include 
proposed response actions along with a implementation schedule. It was also agreed that the 
proposed response actions would be acceptable to the DEQ and would be implemented on an 
expedited schedule. 

We have reviewed the EE/CA and consider the information supplied to be insufficient to make a 
decision regarding the adequacy of the proposed response actions. More specifically, the review 
could not address all of the Part 201 administrative and technical requirements because most of the 
administrative requirements were not addressed in the report and the technical presentation was 
lacking in detail and content. Therefore the Repwrt is not considered subject to Section 14(8) under 
Part 201 of the Natural Resources and Environmental Protection Act (NREPA), 1994 PA 451, as 
amended, and we reserve the opportunity to review and comment upon further submissions. 

The review focused on whether or not the available data were adequate to develop an acceptable 
remedial approach that would be protective of the primary exposure pathways of concern (GSI and 
direct contact). The review also addressed, in general, ̂ diether the proposed remedial altematives 
could adequately address those pathways. Because the report was lacking in necessary ^Qhnical 
information and explanation it was typically necessary to review the data in the EE/CA and the 
DEQ site files and then to present an interpretation of that data. Unless otherwise noted, the 
interpretations presented in this memorandum are that of the DEQ. 

For simplicity, this review is written to follow the approximate structure of the EE/CA Report. 

Project Goals and Objectives 
The project objectives are written in a confusing manner. The following is a clarification of the 
EE/CA goals and objectives. 

It appears that the overall objective or goal (Section 1.2) is to evaluate the applicability of the 
presumptive remedy for the site. The presumptive remedy (Section 1.3) is stated to be to "reduce 
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the volume of water entering the Trenton ChannelThis overall goal will not meet BASF's Part 
201 requirements for the site if Mercury or PCBs continue to enter the river at detectable levels and 
significant quantities. The goal should be to cease all detectable discharges of mercury and PCBs to 
the Trenton Channel (of River) from this facility and to meet the GSI criteria for all other hazardous 
substances discharging to the River. The presumptive remedy goal should be modified to reflect 
this more stringent requirement rather than reducing the discharge. 

Hydrogeology/Geology 
Following is a summary of the site geology and hydrogeology. 

Geology - The site is located along the Detroit River in an area where glacial moraine and 
lacustrine deposits exist above bedrock to about 40 feet below ground surface. Historical 
maps indicate that some sand deposits existed at the site above these glacial materials. These 
sands are usually aeolian (wind blown), remnant beach ridges or river deposits. The glacial 
and lascustrine materials (dominantly clay) are often protective of the deeper bedrock zones. 
The environmentally sensitive geological formations in the area of this site are the shallow 
sands or fill, which connect with siuface water. 

The critical geological questions for this site are listed following with associated DEQ 
interpretations. 

1) What is the primary route of groimdwater migration at the site? 

The shallow fill soils and sands are the primary route of migration for groundwater at the 
site. This will be discussed further in the section on groimdwater flow. 

2) Are the glacial soils continuous between the shallow soils and bedrock? 

The boring log data presented in the Report indicate that the glacial moraine and/or 
lascustrine clays are continuous between the shallow impacted soils and the deeper bedrock. 
This is typical of the geology in this area of SB Michigan. 

3) Are there features such as channels or channel deposits that might influence groundwater 
flow? 

G) A map of the clay surface that was constructed utilizing the data presented in the various 
reports indicates that a low area oxists in the center of the site. This feature was also 
discussed in a previous report by E&E and may represent a local channel. The EE/CA 
report also suggests that the sands found at the site may be mdicative of channel deposit. 

4) How thick are the permeable soils and fill near the River? 

The cross-sections presented in the report show fill at a maximum thickness of about 15 feet. 
Other past borings suggest that this fill and/or permeable sediments may be greater than 22 
feet thick near the river. 
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Groundwater Flow - The groundwater flow discussion is separated into the various 
hydrogeologic zones. 

Bedrock - The groundwater flow direction in bedrock has not been defined. A single well 
was constructed in bedrock and the groundwater level is significantly lower than within the 
more shallow wells. The flow direction in this deeper zone is unknown. Ammonia has been 
detected in bedrock at levels above the GSI criteria. This ammonia may be from the shallow 
zones. The fate of this ammonia is unknown at this time. Further information is needed 
regarding groundwater flow in bedrock before the potential impact to this zone can be fully 
understood. In addition, the pathway for introducing the ammonia to the bedrock has not 
been determined. The most likely pathway is via down improperly closed deep boreholes. 
This impact to the bedrock needs to be further characterized. 

Deep and Middle Clay Zones - The groimdwater flow volume in the "deep and middle 
saturated zones" is likely limited and therefore will likely not represent a significant 
migration pathway to the river because of this limited volume. Groundwater data indicate 
that most contaminants are not migrating within this zone, although ammonia was detected 
at low levels (400 ug/1). Therefore it is reasonable to exclude groundwater capture from this 
zone as part of an interim response action. Contaminant migration should be further 
characterized as part of a remedial action plan. 

Shallow Zone - Flow in the shallow zone has been characterized based upon a single flow 
event, although past data are available and show similar flow conditions. The 
potentiometric surface is drawn showing a high (or mound) running through the center of 
the site with potential flow both to the west away from the river and east toward the river. 
This potentiometric surface may not accurately represent flow conditions at the site. It is 
clear that groundwater flows toward the river, it is not clear what happens to groundwater 
flowing to the west. Wells along the western periphery of the site are dry. These wells 
suggest that groimdwater flowing to the west is being diverted laterally. This groundwater 
may eventually flow toward the river or laterally offsite. Catch basins are apparently present 
on the site periphery. These catch basins and sewer lines may be diverting groundwater and 
may help to explain the flow pattern. Previous reports suggest that flow may be controlled 
by local shallow depressions in the clay (remnant channels) and the clay data support this 
assertion. These clay depressions may be diverting or influencing flow. 

Also, the piezometer monitoring data suggests the significant variations in water level may 
(2^ occur as a result of varying confining conditions. This could be influencing the water levels 

and may partly or wholly explain the apparent "mounding" through the center of the site. 
This potential "anomaly" may influence the selection of the interim response action and 
should be considered during the feasibility study. 

© 

dp 
Explanation is also required regarding the fate of groundwater exiting the site laterally to the 
north and south. The proposed remedy(s) may not be adequate in preventing lateral off-site 
migration of impacted groundwater. Wells SMW-6, SMW-8, DMW-3, MW-G, MW-F, 
DMW-2 and SMW-2 indicate the contaminated water from the BASF site is migrating off 
site onto adjacent properties. Investigation of contaminant migration onto these off-site 
properties should be conducted. 
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Hydraulic Conductivity - The methods used in the EE/CA to estimate the Hydraulic 
Conductivity of the shallow aquifer materials may have introduced significant error in the 
flow volume estimates. Apparently the hydraulic conductivity (K) of the shallow soils was 
estimated in the EE/CA based upon descriptions of soils and comparison to literature based 
values. The resulting K was in the range of 10"^ to 10"* cm/sec. A review of the boring log 
descriptions from the EE/CA Report and previous reports suggest that the actual K could be 
significantly higher. Most of the borings describe some sand or coarse material within the 
saturated zone. Typically these coarse materials play a significant role in controlling 
groundwater flow. Ecology and Environment's 1982 reports suggest that an average K for 
the fill may be approximately 5x10"® cm/sec. However, a geometric mean was used to 
"minimize the distortion of a normal distribution average caused by a few unusually high 
permeabilities". The report found K values as high as 13 fVday (~5.0E'®' cm/sec). These 
high K's may actually control flow. Any proposed remedial action should take into 
consideration the potential for additional groundwater flow from the site. 

Slurry wall - The hydraulic effect of the existing slurry wall has not been accurately 
characterized in the EE/CA. The calculations completed in the EE/CA to estimate the 
volume of flow into the river do not include the volume of water that could pass through the 
slurry wall. The slurry wall clearly is not complete and the water that encounters that wall 
will migrate laterally around the wall. 

Section 3.5 states that the slurry wall was determined to be 270 feet long. In Section 7.2 it is 
stated that the slurry wall is 300 feet long. Please correct this number for any future reports. 
Also BASF needs to provide the DEQ with any specific technical supporting documentation 
regarding the depth of the existing slurry wall. 

Page 3-13 of the EE/CA discusses collection of two soil samples from an area having 
"distressed vegetation". The report figure (figure 1-2) does not include the location of these 
soil samples. BASF should provide the location of these samples on a site map. The report 
should also include the rationale for these samples. It is unclear whether or not these were 
soil samples requested by the DEQ to be collected between the fenced area and the Trenton 
Channel. If this is the case, then it appears that analytical data are missing for PCB's, the 
complete SVOC scan, the full Michigan ten metals and the complete VOC scan. 

Long Term Piezometers - The long-term piezometer monitoring data are presented, but 
with limited analysis. Only 8 days of data were provided with the EE/CA, therefore the 
analysis of these'data are limited to shorter-tenn trends. Apparently additional data will be 
provided for the remainder of the monitoring period. These data should be provided as soon 
as possible. 

Several conclusions can be drawn from the data set. 

1. The groundwater gradient is toward the River the majority of time. Limited short-term 
reversals occur very near the river (less than 50 feet). 

2. The wells do not appear to respond to shorter term (daily) fluctuations in river level, 
although the groimdwater does appear to respond to changes on the order of about 1 
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week. This suggests some type of buffering, which could be the result of the variable 
permeabilities of the soils or possibly compaction along the shoreline. 

3. Two of the wells appear to be responding differently than the other wells. This 
difference may be the result of variability in confining conditions. In other words, 
piezometers 5 and 1 are confined and susceptible to variations in barometric pressure. 
This suggests the local conditions vary considerably from well to well and brings into 
question the validity of the groundwater level data. 

Further analysis should be conducted once the data set are complete. 

Discharge to the River - The EE/CA and associated data clearly indicate that; 

1. Impacted groundwater is discharging to the Detroit River, but 

2. The estimated volume is only known within about 1 or 2 two orders of magnitude. 

The EE/CA indicates that the estimated total volume of groundwater discharge to the river 
from the site ranges between 5,558 and 70,089 cubic feet per year (cf/y). This includes 
discharge from the shallow (fill) and middle (clay) zones. These estimates are based upon 
assumed hydraulic conductivities, an estimated discharge area, and measured gradients. 
Flow from the clay till (the middle zone) is likely not significant in this area. Data from 
nearby sites under similar conditions suggest that groundwater flow from this clay is 
insignificant and likely near the minimum values estimated in the EE/CA. Therefore, the 
following discussion focuses on the shallow zone. As discussed previously, the effective 
hydraulic conductivity of the shallow zone could be significantly higher than the EE/CA 
report suggests. The area of discharge should be increased by about 30% to include the area 
of the slurry wall, and the groundwater gradient may be significantly in error because of 
barometric effects and because of seasonal variation and potential preferential pathways. In 
1982 E&E estimated a flow volume of 56,000 cfry for the shallow zone. The estimated rate 
of flow into the river from the shallow zone alone could easily be well over 100,000 cf/y. 
Maximum flow could reach 300,000 cf/y (K=5.0E'®^ cm/sec, depth=5 feet, length=1200 feet, 
gradient=0.01). Note: This does not include potential offsite lateral flow. As discussed 
previously, any remedial strategy will have to consider the possibility that flow levels may 
be significantly higher than anticipated. 

' Infiltnitioii/Help Model - The HELP model is based upon a landfill scenario and is 
designed to estimate possible leachate flow fn)m landfills. This applies only if it is assumed 
that groundwater is not entering the site from off-site. The groundwater data suggest some 
groundwater may be entering the site possibly in the vicinity of SMW-6. The potentiometric 
surface could be easily modified to accommodate this possibility. The clay surface data also 
support this possibility. In addition groundivater may be flowing laterally onto the site from 
the south. All of these possibilities are based upon the assumption that the flow map 
accurately represents groundwater flow conditions. As discussed previously, the existing 
potentiometric map may not be representative of flow. 

Further review of the model suggests that the model may be underestimating the site 
infiltration. The model suggests that an average of 186 cubic feet per day of water is 
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entering the subsurface. This equates to less than 1-inch of infiltration per year. 
Considering that the typical precipitation rate is on the order of 30-inches per year in this 
area, this appears to be a low estimate. Typically infiltration rates of 3 to 5 times this are 
used for groundwater models. This suggests that the HELP model may be underestimating 
the infiltration volume. 

The EE/CA estimated infiltration rate of 186 cubic feet per day equates to a groundwater 
flow of about 70,000 cf/y, which must leave the site. The estimated flow based upon the site 
hydrogeology, which was discussed previously, ranges up to about 70,000 cf/year. This 
indicates that the volume of water leaving the site is likely at least 70,000 cf/year and 
probably higher. If infiltration is higher than modeled and some groundwater enters the site 
laterally (both realistic possibilities), then the flow into the river approaches or exceeds the 
100,000 cf/y discussed previously. This potential should be addressed during the feasibility 
study. 

The EE/CA suggests that flow under the capped conditions could be decreased to about 
26,000 cf/y. Although this may be representative of the potential effect of the cap, this 
reduction in flow will not meet the necessary objective of eliminating groundwater flow to 
the Trenton Channel. 

Contaminants 
JTTN Multiple contaminants have been detected on the site as a result of past disposal activities. These 
(^jj contaminants are present in fill material, soils and groundwater. Note: the EE/CA does not provide 

details regarding the levels of contaminants in the fill. Further characterization may be necessary in 
the event that the fill material is not presumed to be impacted. 

Drums - Geophysical data indicate that it is possible that drums remain in-place. It may be 
necessary to understand whether these drums are intact in the event that future releases to 
groundwater may occur. BASF should supply information regarding this possibility and if 
the potential exists, then removal or contingencies may be necessary. 

LNAPL - The LNAPL analysis presented in the EE/CA suggests that the LNAPL is 
constrained to the inunediate area around the area of MW-F and MW-M. LNAPLS were 
apparently not detected in wells installed surrounding that well. The boring logs for DBl-3 
and SB 1-3 suggest that product may be present more extensively than suggested. The 
information also indicates that the product is highly viscous. TUs likely explains why the 
product was not detected in the nearby wells even though the borings logs suggest that it 
may be present. Conclusions regarding the extent of LNAPLs cannot be considered reliable 
imtil nearby newly installed wells are monitored for an extended period of time (greater than 
1 month). 

According to groundwater contour maps, flow in the area of MW-F and M W-M is 
northeasterly, from BASF property onto the former Firestone property. Therefore, 
investigation of LNAPL should be conducted downgradient of MW-F and MW-M. 

It was stated in the report that product at MW-M was 3 feet thick. This clearly meets the 
definition of "free product" under Part 201 of NREPA and requires immediate abatement. 

@ 



Review - November 3, 1999 EE/CA 
BASF Riverview Site 

Any remedial alternative must include actions that ensure that BASF is adequately fulfilling 
its obligations regarding free product at this facility. 

(9 
RipRap - The EE/CA does not provide sampling logs for the riprap sampling. These 
details are needed and should be provided. The riprap samples were analyzed for total 
mercury and TCLP mercury. The totals data indicates that mercury is present in the 
concrete, but that it apparently does not leach at levels of concern. This conclusion may not 
be valid for several reasons. First, it is unclear whether or not the sampling pattern is 
adequate to characterize the riprap. It is likely that the riprap came from multiple soiu-ces 
and may have been placed at various times. The merctiry content is likely heterogeneous. It 
is imclear how the concrete samples were processed prior to the TCLP test. Was the 
concrete ground into some fine particle prior to leaching, or were the chips simply leached? 
This information should be provided. 

The totals data can be used only to conclude that mercury is present in the riprap. Further 
characterization is needed before it can be concluded that the mercury in the concrete will 
not leach at levels of concern. The riprap should be characterized such that the vertical 
distribution of mercury in the riprap is understood. It may be that the riprap could present a 
significant risk if disturbed or moved to another location. Cores of the riprap should be 
collected to eliminate effects of weathering, etc. 

Groundwater Impact, Shallow Aquifer - The groundwater sampling results (Table 4-1) 
indicate that the shallow zone is significantly impacted everywhere beneath or downgradient 
of the filled area. Contaminants include various chlorinated hydrocarbons, other 
hydrocarbons such as naphthalene, various metals including chromium and lead and, 

, . acetone, ammonia and cyanide. Mercury was found as high as 1,440 ug/1 in well MW-E, 
^ J which is very near the river edge. Mercury was also detected at 211 ug/1 at the river's edge 

in PZ-6. Mercury spears to be ubiquitous in the site groundwater. Mercury is migrating 
with the groundwater and is discharging into the Trenton Channel and likely also migrating 
north and possibly south onto adjacent properties. Total PCBs were found at 309 ug/1 in 
MW-B. These PCBs could be co-solvent with other organic compounds and migrating in 
groundwater. Ammonia was found to be ubiquitous at the site. Levels as high as 86,700 
ug/1 were found. 

Groundwater Impact, Deep and Middle Clay and Bedrock - The groundwater sampling 
data indicate that the deep and middle clay and bedrock have been impacted by ammonia. 
Levels exceed 400 ug/1 in the deep and middle clay and are at 400 ug/1 in the bedrock well. 
It is possible that the ammonia has actually migrated through the middle zones into the 
bedrock. It is more likely that conduits have been formed by past boring activities, allowing 
for migration of the ammonia, a very mobile constituent. The bedrock well should be 
monitored to confirm the presence of this ammonia. Note: the pH of the bedrock 
groimdwater is near neutral. Additional investigation should be conducted to evaluate the 
nature and extent of contamination in the bedrock. 

The EE/CA discusses the expected natural condition of the deeper or bedrock aquifer. This 
discussion would only be necessary if site contaminants were expected to occur naturally 
and at similar levels within the deeper zone. This is not the case. 

© 
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Review - November 3, 1999 EE/CA 
BASF Riverview Site 

Sampling/Analytical - The July 9,1999 review letter indicated that future sampling 
requirements for the facility would be determined once sampling data from June 1999 was 
reviewed. Based on a review of that data and the October 1999 data, the DEQ would 
recommend that future sampling of wells at the site be sampled for the full scans for 
Michigan Ten metals (EPA method 6010), mercury (7000), hexavalent chromium (7196), 
PCB's (8082), cyanide (9010), ammonia (350.1), VOCs (8260+), and SVOCs (8270). 

Section 7.3 refers to the detection of "target chemicals". DEQ is aware that the 1984 
consent decree refers to specific chemicals that are "target chemicals", however, the DEQ is 
reviewing this site using dl chemicals regulated under Part 201. Any exceedences of Part 
201 criteria are of concern and should be addressed. 

Alternatives 
The EE/CA presents only two alternatives for the presumptive remedy. These are: 

Alternative 1 - No Action 

Alternative 2 
Phase 1: Infiltration Barrier (or Cap) with Monitoring 
Phase 2: Groundwater Cutoff with Passive Treatment (reactive wall) 
Phase 3: Active Groimdwater Collection and Treatment 

Phases 2 and 3 are apparent contingencies based upon the results of Phase I. 

The EE/CA suggests that Alternative 2; Phase 1 is the preferred alternative. This is not an 
acceptable alternative because it will not be effective in eliminating the discharge to the River at 
levels above the GSI criteria. Phases 2 and 3 have the potential of being effective, but the 
information provided is not sufficient to assess this. Prior to any approval: 

• BASF must clarify the objective of the remedial action. As discussed previously one objective 
must be to eliminate the discharge of groundwater above GSI criteria to the Trenton Channel 

• BASF must follow a more comprehensive feasibility study process. That process should 
include other reasonable possible alternatives (e.g., solidification, excavation and removal, on-
site containment, etc.) and should provide a clear process for arriving at an effective altemative. 

Following is a detailed discussion regarding the proposed alternatives. The discussion is included 
to provide insight into issues and to illustrate the level of detail that may be necessary. 

Alternative 1 - Continuation of Inspection and Monitoring 
This altemative is simply unacceptable considering the on-going impact to the river and ecosystem. 

Altemative 2 - Phase 1 - Multilayer Cap and Monitoring 
This option includes site grading, additional perimeter monitoring wells, construction of a cap over 
the fill areas and surface water drainage controls. This system will be designed to reduce 
infiltration and therefore flow to the river and to protect against contact and surface erosion. This 
altemative is only designed to reduce the flow the river. As discussed previously, the reduction in 
flow will not be adequate to meet BASF's Part 201 requirements. The flow will continue to be 



Review - November 3, 1999 EE/CA 
BASF Riverview Site 

significant (at least 26,000 cf/y at a minimum). To overcome this problem, BASF proposes to 
utilize poplar trees for groundwater uptake. The trees were placed along the back portion of the 
property and will not be effective in stopping groundwater fh)m entering the river. If trees are 
placed along the river edge it is highly unlikely that they will be effective in preventing 
groundwater from entering the river. If BASF pursues phytoremediation as part of an altemative, 
then the effectiveness would have to be demonstrated via a pilot program while active groundwater 
removal system was operating. The EE/CA did not provide details regarding the procedures for 
implementing phytoremediation as part of a RAP or interim response action plan (IRAP). Before 
any approval can be given, a detailed plan must be submitted. A RAP or IRAP must include 
detailed information. This plan should include, among others, information regarding: 

1. The hydraulic effect of the trees imder proposed scenarios, with supporting literature; 
2. The ability of poplar trees to survive in water with the variety and levels of site contaminants; 
3. The ability of poplar trees to uptake water efficiently given site contaminant concentrations; 
4. The uptake ability of the poplar trees at each stage of their life, including their present age; 
5. Details regarding how the trees function during different seasons and how water uptake is 

affected; 
6. A description of how wastes from the trees (leaves for example) will be handled since they will 

most likely be contaminated; and 
7. Details regarding how long until the trees are established and operating at maximum efficiency. 

These comments are not comprehensive. If phytoremediation is included as part of an altemative, 
then that document will be reviewed in detail and further comment would be provided by the DEQ. 

Alternative 2 - Phase 2 - Groundwater Cut-off and Passive In-Situ Treatment 
This altemative would apparently be implemented after I year of monitoring under Altemative 1. 
This second altemative ̂ hase 2) or a similar altemative should be implemented immediately if 
BASF intends on meeting their Part 201 requirements. This is based upon the EE/CA projection 
that mercury and PCB's will continue to enter the River, even after capping. 
Any future submission should include details regarding the monitoring period including wells, 
sampling frequency, and in particular the targets or goals of the monitoring. This altemative 
includes a cutoff wall encompassing the riverfront and a major portion of the north and south 
property lines. The wall location will be evaluated based upon the post-capping flow. The wall 
would be used to control water for passive in-situ treatment with a reactive wall. Another 
altemative included a funnel and gate system. The wall (or funnel) should cover the total riverfront 
and sides as drawn. The site heterogeneity dictates this. "Groundwater is likely entering the river 
via complex pathways. Pilot tests for passive treatment systems should be implemented 
immediately if this altemative is to be selected (and should not be delayed as part of Altemative 2 -
Phase 3). Schedules and design specifications should be provided. If a passive system to be 
selected, then BASF should provide documentation confirming that the potential for success of this 
method is reasonable. 

It appears wastes at the Trenton Channel's edge range in thickness from 8 feet to over 22 feet. The 
EE/CA suggests that an interim response preventing discharge to the river would most likely be 
conducted near the fence line at this site, thus leaving fill material un-addressed between the barrier 
and the river. This would allow for contaminated groundwater above GSI criteria to continue to 
discharge to the Trenton Channel. The discharge of the water in this zone must be addressed in any 
RAP or IRAP. BASF may wish to examine a variety of options for addressing this area, including 
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Review - November 3^ 1999 EE/CA 
BASF Riverview Site 

evaluating removing the wastes between the barrier and the river to eliminate the discharge to the 
river. 

The "Modification to Existing Wells" section states "Some wells may be plugged and 
abandoned...". No information is provided as to which wells will be plugged and abandoned. The 
DEQ does NOT approve of plugging or abandoning any wells at this time 

Alternative 2 - Phase 3 - Groundwater Collection and Treatment 
This alternative is to be implemented in the event that the reactive walls cannot be designed or are 
not cost effective. This option should be effective in addressing the migration of contaminants into 
the River and is the alternative presented with the most reasonable chance of success. 

Recommendations 
We recommend that BASF be informed that they must implement an interim resjwnse action that 
includes immediate and complete cessation of groimdwater discharging to the Trenton Channel 
above GSI criteria. BASF should complete a comprehensive Feasibility Study with a full array of 
reasonable alternatives that meet the objective, followed by an expedited IRAP implementation plan 
along with detailed schedules for the actions. 

We recommend that the riprap be further characterized to ensure that it will not leach mercury into 
the river in the future. Alternately riprap may potentially be moved back into the fill area. 

We recommend that the fill material to remain in place beyond a cutoff wall be characterized 
further to assess whether or not it will leach hazardous substance into the river above criteria. 

We recommend that the groundwater on the property to the south and particularly to the north of the 
Riverview site be characterized to assess whether or not mercury is present and to assess whether 
other contaminants are migrating offsite. 

cc: Jon Russell, Program Manager, SEMI 
Gary Klepper, District Supervisor, SEMI 

10 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
\ REGIONS 
I 77 WEST JACKSON BOULEVARD 

CHICAGO, ,Leoe<«.3S9o ^-63110 

REPLY TO THE ATTEMTION OF 

SR-6J 

January 4, 2000 

Beth Vens 
Environmental Response Division 
Michigan Department of 
Environmental Quality 

38980 Seven Mile Road 
Livonia, MI 48152-1006 

Re: Engineering Evaluation and 
Cost Assessment 
BASF Riverview Site 
Riverview, Michigan 

Dear Ms. Vens: 

& 

a) 

The United States Environmental Protection Agency (U.S. EPA) has 
completed its review of the report on the Engineering Evaluation 
and Cost Assessment (EE/CA) for the BASF Riverview Site located 
in Riverview Michigan. The report was submitted by BASF 
Corporation to the Michigan Department of Environmental Quality 
(Michigan DEQ) on November 2, 1999. 

Attached to this letter are U.S. EPA's comments. U.S. EPA did 
not do a thorough, in-depth, review of the EE/CA dociiment, 
therefore, U.S. EPA's comments are more general in nature. U.S. 
EPA's primary concerns involve the following: 

• U.S. EPA is uncertain on how to respond to this 
document. The "EE/CA" Report was not submitted 
pursuant to any known agreement nor does it follow any 
standard format or scope of work. The report 
incorporates both removal (e.g. EE/CA) and remedial 
(e.g. remedial action) terminology even though this 
site is currently and likely to remain a State lead. 
U.S. EPA suggests any revision to this document be done 
pursuant to the draft Consent Decree and consistent 
with the scope of work for an Interim Response 
Activity. 

• The methodology and assumptions used to reach the 
conclusions in Section 7 - Evaluation of Water 
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Infiltration and Discharge to the River need to be 
thoroughly evaluated and reviewed. Due to resource 
limitations, U.S. EPA did not verify the information in 
this section (there are no comments in Attachment 1). 
However, U.S. EPA would find it hard to accept BASF's 
conclusion that almost 100% of the shallow groundwater 
discharging to the Trenton Channel is due to 
infiltration within the site boundaries without an 
independent evaluation of this information. 

The description and analysis of alternatives in Section 
9 is so lacking in details and information that it is 
impossible to make a decision on the appropriate 
response action for this site. 

Thank you for the opportunity to review and respond to BASF's 
EE/CA Report. If you have any questions, please call me at (312) 
886-4592. 

Sincerely yours. 

Michael Ribordy 
Remedial Project Manager 

Attachments 

cc; Nan Leemon, Michigan DEQ 
Mary Fulghum, ORG 
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ATTACHMENT 1 

Comments on the Engineering Evaluation and Cost Assessment for 
the BASF Riverview Site located in Riverview^ Michigan 

general Comments 

Comment 1 

Comment 2; 

Comment 3: 

By submitting an EE/CA report, it appears that 
BASF is approaching the site as a non-time-
critical removal action. Under a Federal lead, 
this approach would most likely be acceptable, 
however, it is anticipated the Michigan DEQ will 
continue taking the lead. Therefore, the revised 
report should follow the Michigan DEQ format and 
scope of work for an Interim Response Activity. 

In Section 1.2, BASF states that the objective of 
this EE/CA report is to * evaluate the 
applicability of the presumptive remedy for the 
Site." U.S. EPA's 1993 Directive - Presumptive 
Remedy for CERCLA Municipal Landfill Sites 
(Attachment 2) states that 'the presumptive remedy 
does not address exposure pathways outside the 
source area (landfill), nor does it include the 
long-term ground-water response action." It 
should be made clear to BASF that the presumptive 
remedy for landfills could be applicable to this 
site in the context of an Interim Response 
Activity. A site-wide Remedial Action Plan would 
still be required to investigate and remediate 
sediments and other contaminated media associated 
with site activities. 

It is inappropriate for the responsible party to 
select the response action within the context of 
the EE/CA Report. The EE/CA should present 
alternatives and provide enough detail on the 
alternatives so that the regulatory agencies can 
make an informed decision on the appropriate 
action for the site. Throughout the EE/CA report, 
BASF identifies their selected alternative and 
appears to tailor the report to support their 
possition. 

Specific Comments 

Comment 4: Section 1.3. Page 1-2. This section should be 
removed or replaced with language contained in the 



Comment 5: 

1993 Directive. On page 2 of the Directive, it 
states that: 'The presumptive remedy for CERCLA 
municipal landfill sites relates primarily to 
containment of the landfill mass and collection 
and/or treatment of landfill gas. In addition, 
measures to control landfill leachate, affected 
ground water at the perimeter of the landfill, 
and/or upgradient ground-water that is causing 
saturatioin of the landfill mass may be implemented 
as part of the presumptive remedy." 

Section 5.4. This section should note that a 
majority of the trees have been replanted and 
should include an update on the current condition 
of the planted trees. 

Comment 6: Section 6. Pace 6-2. Sediments should be included 
in the site conceptual model. In Figure 6-1, 
under contaminated media, Trenton Channel should 
show both surface water and sediments. 

Comment 7: Section 9. There are several components of the 
presumptive remedy for source containment. These 
include: 1) Landfill cap; 2) Source area ground
water control to contain plume; 3) Leachage 
collection and treatment; 4) Landfill gas 
collection and treatment; and/or 5) Institutional 
controls to supplement engineering controls. For 
each applicable component there are likely several 
alternatives. The alternative(s) presented in the 
EE/CA report is inadequate. Each 'Phase" 
presented in Alternative 2 should be treated as an 
alternative to address one of the above mentioned 
components. Some of these Phases (alternatives) 
could be presented as multiple alternatives 
incorporating different technologies or 
configurations. For instance, it would be 
interesting to see what additional benefits would 
be achieved by extending- the cut-off wall 
upgradient of the waste material. These potential 
alternatives for one component can then be 
combined with other components of the presumptive 
remedy to develop a range of containment 
alternatives suitable for site-specific 
conditions. 

Comment 8 Section 9. There is no detailed analysis of the 
alternatives presented in the EE/CA report. The 

-2-



generic EE/CA scope of work (see Attachinent 3) 
requires the defined alternatives to be evaluated 
against short- and long-term aspects of three 
broad criteria: effectiveness, implementability, 
and cost. The only criteria that was discussed in 
the report was Cost and this was done only for the 
multi-layered cap and not the other phases 
(alternatives). 

Coniment 9: Section 9. The EE/CA report failed to provide a 
comparative analysis of the alternatives. U.S. 
EPA's EE/CA Scope of Work requires that once the 
alternatives have been described and individually 
assessed against the evaluation criteria 
described in comment 8, above, a comparative 
analysis shall be conducted to evaluate the 
relative performance of each alternative in 
relation to each of the criteria. The purpose of 
the analysis shall be to identify advantages and 
disadvantages of each alternative relative to one 
another so that key trade offs that would affect 
the remedy selection can be identified. 

-3-



BASF Corporation BASF 

ATTACHMENT 2 

1609 Biddle Avenue, Wyandotte, Michigan 48192 Telephone (734) 324-6000 Page 12 



MEMORANDUM 

TO: Jack Lanigan DATE: February 7,2000 

FROM: Sean Paulsen 

RE: Ammonia-Nitrate Data from Riverview Land Preserve 

Dear Mr. Lanigan: 

As discussed during our telephone conversation last week, here are the data from the past 
four quarterly monitoring events for ammonia-nitrogen in the three upgradient monitoring 
wells at the Riverview Land Preserve. Monitoring well MW-10 was unable to be sampled 
during the fourth quarter 1999 monitoring period, but there are data for ammonia-nitrogen 
for each well during the other three quarterly monitoring periods. If you have any 
questions or need additional information, please call me at 734-524-9622, ext. 2008. 

Sincerely, 

EMCON/OWT 

SJL^— C—ippurj-

Sean C. Paulsen 
Project Manager 

-\\livolpl\common\projVlp\9900proj\795753\me-jl020700.doc-95\???;l 



ANALYTICAL REPORT 

Client: CITY OF RIVERVIEW 
Project/Site: QRTLY GROUDWATER 

Sample ID: MW-10 

Date Sampled 
Date Received: 
Date Extracted: 
Date Analyzed: 
Method Reference: 
Matrix: 
Percent Total Solids: 

02/09/99 
02/10/99 

N/A 
See below 
See below 

WATER 
N/A 

ENCOTEC Project ID: 
ENCOTEC SDG ID: 
ENCOTEC QC Set ID: 
ENCOTEC Submission ID: 
ENCOTEC Sample ID: 
Analyte List: 
Calculation Basis: 

71240 
CRL-GW-99B1 

See below 
100016122 
200117679 

N/A 
N/A 

General Inorganics 
QC Set 

ID 
Date 

Analyzed 
Method 

Ref. Units 
Quant 
Limit Dll Cone Flag 

Chemical Oxygen Demand 
Chloride 
Nitrogen, Ammonia 
Nitrogen, Nitrite and 
Nitrate 
Nitrogen, Total 
Inorganic 
Organic Carbon, Total 

CODB2301 
CLSB2201 
NHSB1901 
NPNB1601 

TINB1901 

TOCB2101 

02/23/99 
02/22/99 
02/19/99 
02/16/99 

02/19/99 

02/21/99 

5220D 
9251 
350.1 
353.2 

4500 N 

9060 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 

5.0 
10 

0.040 
0.050 

0.090 

0.50 

1 
10 
2 
5 

N/A 

U 
120 
U 

0.17 

0.17 

2.3 

Safety-Kleen (ENCOTEC), Inc. 
3985 Research Park Drive" Ann Arbor, Ml 48108 
Telephone: (734) 761-1389 - Telefax: (734) 761-1034 9 Report Date: 02/26/99 



ANALYTICAL REPORT 

Client: CITY OF RIVERVIEW 
ProjecVSIte: ORTLY GROUDWATER 

Sample ID: MW-11 

Date Sampled 
Date Received: 
Date Extracted: 
Date Analyzed: 
Method Reference: 
Matrix: 
Percent Total Solids: 

02/09/99 
02/10/99 

N/A 
See below 
See below 

WATER 
N/A 

ENCOTEC Project ID: 
ENCOTEC SDG ID: 
ENCOTEC QC Set ID: 
ENCOTEC Submission ID: 
ENCOTEC Sample ID: 
Analyte List: 
Calculation Basis: 

71240 
CRL-GW-99B1 

See below 
100016122 
200117677 

N/A 
N/A 

General Inorganics 
QC Set 

ID 
Date 

Analyzed 
Method 

Ref. Units 
Quant 
Limit Oil Cone Flag 

Chemical Oxygen Demand 
Chloride 
Nitrogen, Ammonia 
Nitrogen, Nitrite and 
Nitrate 
Nitrogen, Total 
Inorganic 
Organic Carbon, Total 

CODB1202 
CLSB2201 
NHSB1901 
NPNB2402 

TINB2402 

TOCB2101 

02/12/99 
02/22/99 
02/19/99 
02/24/99 

03724/99 

02/21/99 

52200 mg/L 
9251 mg/L 
350.1 mg/L 
353.2 mg/L 

4500 N mg/L 

9060 mg/L 

10 
10 

0.020 
0.010 

0.030 

0.50 

1 
10 
1 
1 

N/A 

46 
200 
0.55 
U 

0.55 

1.4 

SafetyKleen (ENCOTEC), Inc. 
3985 Research Park Drive" Ann Arbor, Ml 48108 
Telephone: (734) 761-1389 - Telefax: (734) 761-1034 Report Date: 02/26/99 



ANALYTICAL REPORT 

Client: CITY OF RIVERVIEW 
ProjecVSIte: QRTLY GROUDWATER 

Sample ID: MW-12 

Date Sampled 
Date Received: 
Date Extracted: 
Date Analyzed: 
Method Reference: 
Matrix: 
Percent Total Solids: 

02/09/99 
02/10/99 

N/A 
See below 
See below 

WATER 
N/A 

ENCOTEC Project ID: 
ENCOTEC SDG ID: 
ENCOTEC QC Set ID: 
ENCOTEC Submission ID: 
ENCOTEC Sample ID: 
Analyte List: 
Calculation Basis: 

71240 
CRL-GW-99B1 

See below 
100016122 
200117680 

N/A 
N/A 

General Inorganics 
QC Set 

ID 
Date 

Analyzed 
Method 

Ref. Units 
Quant 
Limit Oil Cone Fiag 

Chemical Oxygen Demand 
Chloride 
Nitrogen, Ammonia 
Nitrogen, Nitrite and 
Nitrate 
Nitrogen, Total 
Inorganic 
Organic Carbon, Total 

CODB1202 
CLSB2201 
NHSB1901 
NPNB1601 

TINB1901 

TOCB2101 

02/12/99 
02/22/99 
02/19/99 
02/16/99 

02/19/99 

02/21/99 

5220D mg/L 
9251 mg/L 
350.1 mg/L 
353.2 mg/L 

4500 N mg/L 

9060 mg/L 

10 
10 

0.020 
0.050 

0.070 

0.50 

1 
10 
1 
5 

N/A 

25 
150 
0.43 
U 

0.43 

1.7 

Safety-Kleen (ENCOTEC), inc. 
3985 Research Park Drive" Ann Arbor, Ml 48108 
Telephone: (734) 761-1389 - Telefax: (734) 761-1034 

10 
Report Date: 02/26/99 
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ANALYTICAL REPORT 
Donald Schroac 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

06/01/1999 

Job No.: 99.01097 
Sample No.; 240937 

cc; Sean Paulson, EMCON 

Quarterly 
Riverview Land Preserve 

Sample Description: MW-10 

Date Taken: 05/12/1999 Date Received: 05/13/1999 

Date Date Lab 

Parameter Result Unit Prepared Analyzed Tech. Methodology 

Chloride 130 mg/L 05/20/1999 sld EPA 325.2 

COD <5.0 mg/L 05/21/1999 ced EPA 410.0-2 

Nitrogen, Ammonia <0.01 mg/L 06/01/1999 jrr EPA 330.1 

Nitrogen, Nitrate 0.12 mg/L 05/20/1999 ddm EPA 353.2 

Nitrogen, NitratetNitrite 0 .12 mg/L 05/20/1999 ddm EPA 353.2 

Nitrogen, Nitrite <0.01 mg/L 05/14/1999 gls SM 4500-N02B 

Nitrogen, Inorganic (calc) 0.12 mg/L 06/01/1999 sks 

Total Organic Carbon 3 .1 mg/L 05/24/1999 out SM 53tbB 

Potassium, Dissolved 7.85 mg/L 05/18/1999 jrw SW 60I0A 

Sodium, Dissolved 156 mg/L 05/18/1999 jrw SH 6010A 

Note 

;t 11 w w M.iuN ui.Mi/I'oMivc Ml i»:n() / 2 I'iKi / r\\ 2 
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ANALYTICAL REPORT 
Donald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

06/01/1999 

Job No.: 99.01097 
Sample No.: 240953 

cc: Sean Paulson, EMCON 

Quarterly 
Riverview Land Preserve 

Sample Description: MW-ll 

Date Taken: 05/12/1999 Date Received: 05/13/1999 

Date Date Lab 
Parameter Result Unit Prepared Analyzed Tech. Methodology 

Chloride 230 mg/L 05/20/1999 sld EPA 325.2 
COD 30 mg/L 05/21/1999 ced EPA 410.0-2 

Nitrogen, Ammonia 0.24 mg/L 05/10/1999 sld - EPA 350.1 

Nitrogen, Nitrate 0.01 mg/L 05/20/1999 ddm EPA 353.2 
Nitrogen, Nitrate+Nitrite 0.01 mg/L 05/20/1999 ddm EPA 353.2 

Nitrogen, Nitrite <0.01 mg/L 05/14/1999 gis SM 4500-N02B 
Nitrogen, Inorganic (calc) 0.25 mg/L 05/24/1999 sks 

Total Organic Carbon " 2.8 mg/L 05/24/1999 out SM 5310B 
Potassium. Dissolved 4.03 mg/L 05/18/1999 jrw sw 6010A 
Sodium. Dissolved 107 mg/L 05/13/1999 jrw SW 6010A 

Note 

:t 11 u. w \i,in\ lii.M)/ I'uMuc Ml in:i 1(1 / 2 iM-:{;tj-i«i 10 / iw 2 t.')!) 
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ANALYTICAL REPORT 
Donald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

06/01/1999 

Job No.: 99.01097 
Sample No.: 240128 

CO; Sean Paulson, EMCON 

Quarterly 
Riverview Land Preserve 

Sample Description: MW-12 

Date Taken: 05/12/1999 Date Received: 05/13/1999 

Date Date Lab 

Parameter Result Unit Prepared Analyzed Tech. Methodology 

Chloride 170 mg/L 05/20/1999 sld EPA 325.2 

COD 22 mg/L 05/21/1999 ced EPA 410.0-2 

Nitrogen, Ammonia 0.19 mg/L 05/18/1999 sld EPA 350.1 

Nitrogen, Nitrate <0 . 01 mg/L 05/20/1999 ddm EPA 353.2 

Nitrogen, Nicrate»Nitrite <0. 01 mg/L 05/20/1999 ddm EPA 353.2 

Nitrogen, Nitrite •cO . 01 mg/L 05/14/1999 gls SM 4500-N02B 

Nitrogen, Inorganic (calc) 0.19 mg/L 05/24/1999 sks 

Total Organic Carbon 3.0 mg/L 05/24/1999 out SM 5310B 

Potassium, Dissolved 3.91 mg/L 05/18/1999 jrw SW 6010A 

Sodium, Dissolved 97.2 mg/L 05/18/1999 jrw SM 6010A 

Note 

n w w \i.i(i\ i{i.\it/I'uMuc. Ml in;t III / It) / j-w 2-4tt-;t;i2-,")-i."(i 



Test/^merica 
NCORPORATEO 

ANALYTICAL REPORT 
Donald Schroac 
CITY OF RIVERVIEM 
14100 Civic Park Drive 
Riverview, MI 48192 

08/11/1999 

Job No.: 99.01676 
Sample No.: 242646 

cc: Sean Paulson, EMCON 

Project #86063005020 
Riverview Land Preserve - Quarterly 

Sample Description: MW-IO 07/14 

Date Taken: 07/14/1999 Date Received: 07/15/1999 

Date Date Lab 

Parameter Result Unit Prepared Analyzed Tech. Methodology 

Chloride 117 mg/L 07/20/1999 mas EPA 325.2 

COD 17 mg/L 07/22/1999 ced EPA 410.0-2 

Nitrogen. Ammonia 0.01 mg/L 07/27/1999 mas SM 4500-NH3 3.H 

Nitrogen, Nitrate 0.03 mg/L 07/26/1999 ddm EPA 353.2 

Nitrogen, Nitrate»Nitrite 0.03 mg/L 07/26/1999 ddm EPA 353.2 

Nitrogen, Nitrite <0.01 mg/L 07/15/1999 gls SM 4500-N02B 

Nitrogen, Inorganic (calc) 0.04 r mg/L 08/02/1999 sks 

Total Organic Carbon 2.0 mg/L 07/28/1999 kaf SM 5310B 

Potassium, , Dissolved 8.39 mg/L 08/02/1999 rrs SW 6010A 

Sodium, Dissolved 170 mg/L 08/02/1999 rrs SW 6010A 

Note 
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TestAmerica 
NCORPO«A'£D 

ANALYTICAL REPORT 
Donald Schroac 
CITY OF RIVERVIEH 
14100 Civic Park Drive 
Riverview, MI 48192 

08/11/1999 

Job No.; 99.01676 
Sample No.: 242642 

cc: Sean Paulson, EMCON 

Project #86063005020 
Riverview Land Preserve - Quarterly 

Sample Description: MW-ll 07/13 

Date Taken: 07/13/1999 Date Received: 07/15/1999 

Date Date Lab 

Parameter "-Result Unit Prepared Analyzed Tech. Methodology 

Chloride 186 mg/L 07/20/1999 mas EPA 325.2 

COD 12 mg/L 07/22/1999 ced EPA 410.0-2 

Nitrogen, Ammonia 0.57 mg/L 07/27/1999 mas SM 4500-NH3 B.H 

Nitrogen, Nitrate 0.01 mg/L 07/26/1999 ddm EPA 353.2 

Nitrogen, Nitrate»Nitrite 0 . 01 mg/L 07/26/1999 ddm EPA 353.2 

Nitrogen, Nitrite <0.01 mg/L 07/15/1999 gls SM 4500-N023 

Nitrogen, Inorganic Icalcl 0.58 mg/L 08/02/1999 sks 

Total Organic Carbon 1.5 mg/L 07/28/1999 ka£ SM 5310B 

Potassium, , Dissolved 4.55 mg/L 08/02/1999 rrs SW 6010A 

Sodium. Dissolved 127 mg/L 08/02/1999 rrs SW 6010A 

Note 

;:iiu u \i.iii\ liiAi) / i'u\ii\i: Ml iti:i4i) / li i w 2 



Test/America 
^COnPORA'EO 

ANALYTICAL REPORT 
Donald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

08/11/1999 

Job No.: 99.01675 
Sample No.: 242648 

cc: Sean Paulson, EMCON 

Project #86063005020 
Riverview Land Preserve - Cuarterly 

Sample Description: MW-12 07/14 

Date Taken: 07/14/1999 Dace Received: 07/15/1999 

Date Date Lab 
Parameter Result Unit Prepared Analyzed Tech. Methodology 

Chloride 143 mg/L 07/20/1999 mas EPA 325.2 
COD 23 mg/L 07/22/1999 ced EPA 410.0-2 
Nitrogen, Ammonia 0.38 mg/L 07/27/1999 mas SM 4500-NH3 B 
Nitrogen, Nitrate 0.01 mg/L 07/26/1999 ddm EPA 353.2 
Nitrogen, Nitrate»Nicrite 0.01 mg/L 07/26/1999 ddm EPA 353.2 
Nitrogen, Nitrite <0 . 01 mg/L 07/16/1999 gls SM 4500-N02B 
Nitrogen, Inorganic (calc) 0.39 mg/L 01/02/1999 sks 
Total Organic Carbon 1 . 4 mg/L 07/28/1999 kaf SM 5310B 
Potassium, , Dissolved 3.71 mg/L 08/02/1999 rrs SW 6010A 
Sodium, Dissolved 89.4 mg/L 08/02/1999 rrs SW 6010A 

Note 

:ui w u \i.ii)\ i$i,\ii/I'liMixc Nil 4n::)() / 7 |.|.}() / |. \v, j 



m 
INCORPOAATEO 

ANALYTICAL REPORT 
Donald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

11/05/1999 

Job No.: 99.17739 
Sample No.; 566289 

cc: Sean Paulsen, EMCON 

Annual Ground Water Monitoring 
Riverview Land Preserve 

Sample Description: MW-11 

Date Taken: 10/12/1999 Date Received; 10/13/1999 

Date Dace Lab 

Parameter Result Unit Prepared Analyzed Tech. Methodology 

Alkalinity, Bicarb. (HC03) 157 mg/L 10/26/1999 gls EPA 310.1 

Chloride 209 mg/L 10/16/1999 kaf EPA 325.2 

COD - SO mg/L 10/27/1999 jdb EPA 410.4 

Nitrogen, Ammonia 0 . 50 mg/L 10/21/1999 jrr SM 4500-NH3 B,H 

Nitrogen, Nitrate*Nitrite <0.01 mg/L 10/20/1999 sub EPA 353.2 

Nitrogen, Inorganic (calc) 0.50 mg/L 11/02/1999 gls 

Phenols 0.019 mg/L 10/15/1999 10/18/1999 imp EPA 420.1 
Sulfate 1, 920 mg/L 10/18/1999 gls EPA 375.4 

Total Organic Carbon (TOO 2 mg/L 10/17/1999 kbh SM 5310 B. 

Note 

VOLATILES 8260 
1,1,1,2-Tetrachloroethane A O

 

ug/L 10/16/1999 ipf SW 8260A 

1,1,1-Trichloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,1,2,2-Tetrachloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,1,2-Trichloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,1-Dichloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,1-Dichloroethene <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,2,3-Trichloropropane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,2-Dibromo-3-chloropropane <5.0 ug/L 10/16/1999 jpf SW 8260A 

1,2-Dibromoethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,2-Dichloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,2-Dichloropropane <1.0 ug/L 10/16/1999 jpf SW 8260A 

2-Hexanone <5.0 ug/L 10/16/1999 jpf SW 8260A 

MethylisobutyIketone <5.0 ug/L 10/16/1999 jpf SW 8260A 

Acetone <25.0 ug/L 10/16/1999 jpf SW 8260A 

Acrylonitrile <5.0 ug/L 10/16/1999 jpf SW 8260A 

Benzene <1.0 ug/L 10/16/1999 jpf SW 8260A 

Bromodichloromethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

Bromochloromethane <1 . 0 ug/L 10/16/1999 jpf SW 8260A 

:u I W W M.TitN ni.\I) / I'oMi vc. Ml -ijo-io / 1!MU / h"\\ 24(t-:i;{2-:)4r>() 



TestAmerica 
INCORPORATED 

ponald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

ANALYTICAL REPORT 
ll/OS/1999 

Job No.: 99.17739 
Sample No.: 5662B9 

cc: Sean Paulsen, EMCON 

Annual Ground Hater Monitoring 
Riverview Land Preserve 

Sample Description: MW-11 

Date Taken: 10/12/1999 Date Received: 10/13/1999 

Date Date Lab 

Parameter Result Unit Prepared Analyzed Tech. Methodology 

Bromoforra <1.0 ug/L 10/16/1999 jpf SW 8260A 

Bromomethane <5.0 ug/L 10/16/1999 jpf SW 8260A 

Carbon" disulfide <5.0 ug/L 10/16/1999 ipf SW 8260A 

Carbon tetrachloride <1. 0 ug/L 10/16/1999 jpf SW 8260A 

Chlorobenzene <1.0 ug/L 10/16/1999 jpf SW 8260A 

Chlorodibromomethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

Chloroethane (Ethyl chloride) <5.0 ug/L 10/16/1999 jpf SW 8260A 

Chloroform <1.0 ug/L 10/16/1999 jpf SW 8260A 

Chloromethane (Methyl chloride <5.0 ug/L 10/16/1999 jpf SW 8260A 

Dibromomethane (Methylene brom <1.0 ug/L 10/16/1999 jpf SW 8260A 

1.2-Dichlorobenzene <1.0 ug/L 10/16/1999 jpf SW 82eOA 

1,4 -Dichlorobenzene <1.0 ug/L 10/16/1999 jpf SW 8260A 

Methylene chloride <5.0 ug/L 10/16/1999 jpf SW 8260A 

Ethylbenzene <1.0 ug/L 10/16/1999 jpf SW 8260A 

lodomethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

Methyl ethyl ketone <5.0 ug/L 10/16/1999 jpf SW 8260A 

Styrene <5.0 ug/L 10/16/1999 jpf SW 82e0A 

Tetrachloroethylene <1.0 ug/L 10/16/1999 jpf SW 8260A 

Toluene <1.0 ug/L 10/16/1999 jpf SW 8260A 

Trichloroethylene <1.0 ug/L 10/16/1999 jpf SW B260A 

Trichlorofluoromethane <5.0 ug/L 10/16/1999 jpf SW S260A 

Vinyl acetate <1. 0 ug/L 10/16/1999 jpf SW 82eOA 

Xylene (total) <1.0 ug/L 10/16/1999 jpf SW 8260A 

cis-l,2-Dichloroethylene <1.0 ug/L 10/16/1999 jpf SW 8260A 

cis-1,3-Dichloropropene <1.0 ug/L 10/16/1999 jpf SW 8260A 

Note 

:ui w w \i,T()\ i$i.\i) / I'Dvn vc Ml 4H;H() / / I'w 24H-:t:{2-r)-ir)0 



TestAmerica 
INCOHPORATtO 

Donald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

ANALYTICAL REPORT 
11/05/1999 

Job No.: 99.17739 
Sample No.: 566289 

CO: Sean Paulsen, EMCON 

Annual Ground Water Monitoring 
Riverview Land Preserve 

Sample Description: MW-ll 

Date Taken: 10/12/1999 Date Received: 10/13/1999 

Date Date Lab 
Parameter Result Unit Prepared Analyzed Tech. Methodology Note 

trans-1,2-Dichloroethylene <1. 0 ug/L 10/16/1999 jpf SW 8260A 
trans-1,3-Dichloropropene <1. 0 ug/L 10/16/1999 ip£ SW 8260A 
trans-1,4-Dichloro-2-butene <1 . 0 ug/L 10/16/1999 jpf SW 82eOA 
Vinyl chloride <5.0 ug/L 10/16/1999 jpf SW 8260A 
Arsenic, Dissolved, ICPMS <0.001 mg/L 10/22/1999 ekh SW 6020 
Barium, Dissolved, ICPMS 0.005 mg/L 10/22/1999 ekh SW 6020 
Calcium, Dissolved, ICP 424 mg/L 10/25/1999 mhr SW 6010A 
Magnesium, Dissolved, ICP 184 mg/L 10/25/1999 mhr SW 6010A 
Potassium, Dissolved, ICP 4.2 mg/L 10/25/1999 mhr SW 6010A 
Sodium, Dissolved, ICP 114 mg/L 10/25/1999 mhr SW eOlOA 
Zinc, Dissolved, ICPMS <0.020 mg/L 10/22/1999 ekh SW 6020 ELV 

;t ii w w \i.i(»\ ui,\i)/ I'dMivc. Ml -iHino / / i-w 



Test/toerica 
NCORPORATEO 

ANALYTICAL REPORT 
Donald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

11/05/1999 

Job No.; 99.17739 
Sample No.; 566295 

cc: Sean Paulsen, EMCON 

Annual Ground Water Monitoring 
Riverview Land Preserve 

Sample Description; MW-12 

Date Taken; 10/12/1999 Date Received: 10/13/1999 

Date Date Lab 

Parameter Result Unit Prepared Analyzed Tech. Methodology 

Alkalinity, Bicarb. (HC03) 185 mg/L 10/26/1999 gls EPA 310.1 
Chloride 148 mg/L 10/16/1999 kaf EPA 325.2 
COD 58 mg/L 10/27/1999 jdb EPA 410.4 

Nitrogen, Ammonia 0.40 mg/L 10/21/1999 jrr SM 4500-NH3 
Nitrogen, Nitrate+Nitrite 0 . 04 mg/L 10/20/1999 sub EPA 353.2 

Nitrogen, Inorganic (calc) 0.40 mg/L 11/02/1999 gls 

Phenols <0.010 mg/L 10/18/1999 10/20/1999 imp EPA 420.1 
Sulfate 2350 mg/L 11/02/1999 gls EPA 375.4 

Total Organic Carbon (TOO 2 mg/L 10/17/1999 kbh SM 5310 B. 
VOLATILES 8260 

1,1,1,2-Tetrachloroethane <1.0 ug/L 10/16/1999 jpE SW 8260A 

1,1,1-Trichloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,1,2,2-Tetrachloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,1,2-Trichloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,1-Dichloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,l-Dichloroethene <1.0 ug/L 10/16/1999 jpf SW B260A 
1,2,3-Trichloropropane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,2-Dibromo-3-chloropropane <5.0 ug/L 10/16/1999 jpf SW 8260A 

1,2-Dibromoethane <1 . 0 ug/L 10/16/1999 jpf SW 8260A 
1,2-Dichloroethane <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,2-Dichloropropane <1.0 ug/L 10/16/1999 jpf SW 8260A 
2-Hexanone <5.0 ug/L 10/16/1999 jpf SW 8260A 
Methylisobutylketone <5.0 ug/L 10/16/1999 jpf SW 8260A 
Acetone <25.0 ug/L 10/16/1999 jpf SW 8260A 
Acrylonitrile <5.0 ug/L 10/16/1999 jpf SW 8260A 
Benzene <1.0 ug/L 10/16/1999 jpf SW 8260A 

Bromodichloromethane <1.0 ug/L 10/16/1999 jpf _ SW 8260A 
Broraochloromethane <1.0 ug/L 10/16/1999 jpf ' SW 8260A 

Note 

:t-l I W. WM.TON »l,\l)/ I'OMIXC Ml -IH:t40 / 2-IH-;i;J2-U)40 / F\\; 24H-:»:i2-j4r)(l 



TestAmerica 
INCORPORATED 

ANALYTICAL REPORT 
Donald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

11/05/1999 

Job No.: 99.17739 
Sample No.: 566295 

cC: Sean Paulsen. EMCON 

Annual Ground Water Monitoring 
Riverview Land Preserve 

sample Description: MW-12 

Date Taken: 10/12/1999 Date Received: 10/13/1999 

Date Date Lab 

Parameter Result Unit Prepared Analyzed Tech. Methodology 

Bromoform <1.0 ug/L 10/16/1999 SW 8260A 

eromomethane <5 . 0 ug/L 10/16/1999 jp£ SW B260A 

carbon disulfide <5.0 ug/L 10/16/1999 jPf SW 8260A 

Carbon tetrachloride <1.0 ug/L 10/16/1999 jpf SW B260A 

Chlorobenzene <1.0 ug/L 10/16/1999 jPf SW 8260A 

Cblorodibromomethane <1.0 ug/L 10/16/1999 jp£ SW B260A 

Chloroethane (Ethyl chloride) <5.0 ug/L 10/16/1999 jpf SW 8260A 

Chloroform <1 . 0 ug/L 10/1671999 jpf SW S260A 

Chlororaethane (Methyl chloride <5.0 ug/L 10/16/1999 jpf SW 8260A 

Dibromomethane (Methylene brom <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,2-Dichlorobenzene <1.0 ug/L 10/16/1999 jpf SW 8260A 

1,4-Dichlorobenzene <1.0 ug/L 10/16/1999 jpf SW 82e0A 

Methylene chloride <5.0 ug/L 10/16/1999 jpf SW 8260A 

Ethylbenzene <1.0 ug/L 10/16/1999 jpf SW 8260A 

lodomethane <1.0 ug/L 10/16/1999 jpf SW 82eOA 

Methyl ethyl ketone <5 . 0 ug/L 10/16/1999 jpf SW 8260A 

Scyrene <5.0 ug/L 10/16/1999 jpf SW 8260A 

Tetrachloroethylene <1.0 ug/L 10/16/1999 jpf SW B260A 

Toluene <1.0 ug/L 10/16/1999 jpf SW 8260A 

Trichloroethylene <1 . 0 ug/L 10/16/1999 jpf SW 8260A 

Trichlorofluoromethane <5.0 ug/L 10/16/1999 jpf SW 8260A 

Vinyl acetate <1.0 ug/L 10/16/1999 jpf SW 8260A 

Xylene (total) <1.0 ug/L 10/16/1999 jpf SW 8260A 

c is -1,2-Dichloroethylene <1.0 ug/L 10/16/1999 jpf SW 8260A 

ciS-1,3-Dichloropropene <1.0 ug/L 10/16/1999 jpf SW 82eOA 

Note 
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TestAmerica 
INCORPORATED 

ANALYTICAL REPORT 
Donald Schroat 
CITY OF RIVERVIEW 
14100 Civic Park Drive 
Riverview, MI 48192 

11/05/1999 

Job No.: 99.17739 
Sample No.: 566295 

cc: Sean Paulsen, EMCON 

Annual Ground Water Monitoring 
Riverview Land Preserve 

Sample Description: MW-12 

Date Taken: 10/12/1999 Date Received: 10/13/1999 

Date Date Lab 

Parameter Result Unit Prepared Analyzed Tech. Methodology 

trans-1,2-Dichloroethylene <1.0 ug/L 10/16/1999 jpf SW 8260A 

trans-1,3-Dichloropropene <1.0 ug/L 10/16/1999 jpf SW 8260A 

trans-1 ̂4 -Dichloro-2-butene <1.0 ug/L - 10/16/1999 jpf SW B260A 

Vinyl chloride <5.0 ug/L 10/16/1999 jpf SW 8260A 

Arsenic, ICPMS <0.001 mg/L 10/25/1999 10/25/1999 ekh SW 6020 

Arsenic, Dissolved, ICPMS <0.001 mg/L 10/22/1999 ekh SW 6020 

Barium, ICPMS 0.01 mg/L 10/25/1999 10/25/1999 ekh SW 6020 

Barium, Dissolved, ICPMS 0.009 mg/L 10/22/1999 ekh SW 6020 

Calcium, ICP 487 mg/L 10/15/1999 10/18/1999 mhr SW 6010A 

Calcium, Dissolved, ICP 453 mg/L 10/25/1999 mhr SW 6010A 

Magnesium, ICP 188 mg/L 10/15/1999 10/18/1999 mhr SW 6010A 

Magnesium, Dissolved, ICP 189 mg/L 10/25/1999 mhr SW 6010A 

Potassium, ICP 4 . 14 mg/L 10/15/1999 10/18/1999 mhr SW 6010A 

Potassium, Dissolved, ICP 4.25 mg/L 10/25/1999 mhr SW 6010A 

Sodium, ICP 101 mg/L 10/15/1999 10/18/1999 mhr SW eOlOA 

Sodium, Dissolved, ICP 103 mg/L 10/25/1999 mhr SW 6010A 

Zinc, ICPMS <0.020 mg/L 10/25/1999 10/25/1999 ekh SW 6020 

Zinc, Dissolved, ICPMS <0.020 mg/L 10/22/1999 ekh SW 6020 

Note 

ELV 
ELV 
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BASF Corporation BASF 

ATTACHMENT 3 

1609 Biddle Avenue, Wyandotte, Michigan 48192 Telephone (734) 324-6000 Page 12 



02/25/00 17:05 URSGUC-DETROIT ̂  17343246775 NO.266 002 

URSCorpoRrtion 
400 Monreo Am., Sulto 400 
OCMIMI «22B(US*) 

dupteiltBataralyflte 
BOUWER-RICEis nwlhod 

Date; 25.02.2000 Pagsl 

Propcfc 
EvaluoMby: 

Slug Tost No. ToeteonductBdon: 

DRAFT 
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HyteuNcoonducMlyifVlTin]; 2.24 xlCT* 



02/25/00 17:05 URSGLJC-DETROIT -» 17343246775 NO.266 003 

URS CorporaHon 
400 Moraoe Av«., 8ulto 400 
fMoA in aaas(gs^ 

sh^^tastanalyaia 
BOUVUER-RICE^BtToVwd 

Osto: 25.022000 PC9>1 

Pnjact 
Evaluatadby: 

SlugTa^tNo. Tottcandueodon: 

DRAFT 

lOr^ 
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02/25/'00 17:05 URSGUIC-DETROIT ^ 1734324G775 NO.266 D04 

URS Corporation 
4O0 Monrae Am.. Suto 400 
•Bdl Ml «Z2B(USA) 
Ml(313)8S14m 

akiQtaiitKtanalyci* 
BOUWER-RICE'a nmhod 

Dsto; 2S.Q22000 jPagal URS Corporation 
4O0 Monrae Am.. Suto 400 
•Bdl Ml «Z2B(USA) 
Ml(313)8S14m 

akiQtaiitKtanalyci* 
BOUWER-RICE'a nmhod ^—«-

rrO|BCC 

URS Corporation 
4O0 Monrae Am.. Suto 400 
•Bdl Ml «Z2B(USA) 
Ml(313)8S14m 

akiQtaiitKtanalyci* 
BOUWER-RICE'a nmhod 

EvshoWtqr 
8li«TeslNe. TeateonducMon: 

GRAFf 

10"^ 

Iff' 
>MWO 
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02/25/00 17: 05 URSGLJC-DETROIT -» 17343246775 NO.266 D05 

URS Corporation 
400MeimAvB..8iito400 
OMtMl •a2B(USA) 
rtk(>r3)9B1-07BT 

sluataltBSImlyais 
BOUWER-RICEW msttwd 

DMB: 25.02.2000 Pagsi 

ProjaeC 
Bnlioodty: 

ShjoTastNo. TastoondxMon: 

tlran] 
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02/25/00 17:05 URSGUJC-DETROIT ̂  17343246775 NO.266 006 

URS Cotporatton olugfMteslanalytee Date: 25.022000 \Pa9»^ | 
400 Monrw Ave.. Suite 400 

Ml «2aS(U8A) 
ftipisfiei-arar 

BOUWER'RICE'ls matfwd Praiact 400 Monrw Ave.. Suite 400 
Ml «2aS(U8A) 

ftipisfiei-arar Evaluated by; 

GkigTastNe. Ta«toon4uctadon; 

2D 40 60 60 
tprtn] 
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02/25/00 17:05 URSGUIC-DETROIT 17343246775 NO.266 007 

URS Corporation 
400Mefwo»Av»..Suto4(]0 
DBMlMI«SaB(U3A) 
pi(313pm-9797 

fituataltastaralyeis 
BOUWER-RICE'sfrattwd 

OolK 25.02.2000 PagDt 

Project 

EMiuatodby: 

Ship Teat No Tectconftjcadon; 

.P2-2 

HydrouficcceiductN^pMnn]; 4.57x10^ 
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02/25/00 17:05 URSGUC-DETROIT ̂  17343246775 NO.266 D09 

URS CanBiaHon 
400 Monroe Ave., Suite 400 
DMMt Ml 4a2S(UaA) 
f(v(3i3)Bnw«r 

iluetailteslainlyote 
BOUWER-RICEte iraOwd 
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SHRADER 
L 

I Analytical and Consulting 

LABORATORIES INC. 

REPORT OF ANALYTICAL SERVICES 

SUBMITTED TO: 

BASF CORPORATION 
ECOLOGY SERVICES DEPARTMENT 

1609 BIDDLE AVENUE 
WYANDOTTE, MICfflGAN 48192 

ATTN: MR. JACKLANIGAN 

We are pleased to provide the enclosed analytical results for the following sample(s). 
Should you have any questions regarding the methods and/or results, please feel free to 
write or call. 

Customer sample 
Sample description 
Project # 

JCL-1, JCL-2 & JCL-3 
SOIL SAMPLES COLLECTED - 09/15/98 
H525 

Analysis performed METHODS 8270B, 8080 MOD, 6010, 7470, 
9045C, & SMI 8 2320B 

Parameters analyzed PNAs, PCBs, PCP, pH, As, Hg, Ca, Na, Alkalinity 

Date received 
Date completed 
Report date 

September 16, 1998 
September 29, 1998 
September 29, 1998 

Verifi( , _ 
Laura J. St^ens, Environmental Manager 

Approved 
Marianne L. Shrader, Acting QA/QC Officer 

Enclosure(s) 
LIS 

3814 VINEWOOD • DETROIT, MICHIGAN 48208 (313) 894-4440 FAX (313) 894-4489 
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SHRADER ANALYTICAL & CONSULTING LABORATORIES, INC. 

QUANTITATION SUMMARY 

BASF CORPORATION SOIL SAMPLES CLLECTED 09/15/98 
September 29,1998 

PARAMETER JCL-1 JCL-2 JCL-3 UNIT METHOD 

pHat25°C 10.9 10.5 10.4 9045C 
Alkalinity as CaCOa 95600 103000 96500 20 mg/dry Kg SMI8 2320B 
Arsenic ^ t> 29.3 31.8 27.3 2 mg/dry Kg 6010 
Calcium 19400 12100 30900 5 mg/dry Kg 6010 
Mercury ^c-> - 1.2 N.D. 1.1 0.5 mg/dry Kg 7470 
Sodium 15000 5320 6870 5 mg/dry Kg 6010 



SHRADER ANALYTICAL & CONSULTING LABORATORIES, INC. 

QUANTITATION SUMMARY 

BASF CORPORATION 

Units = mg/dry Kg 

SL# ID# 

SOIL SAMPLES CLLECTED 09/15/98 
September 29,1998 

1232 mm 1242 1248 1254 D.L. 1260 D.L. 

01 

02 

03 

JCL-1 
JCL-2 
JCL-3 

N.D. 
N.D. 
N.D. 

D.L= Detection Limit 
N.D.= Not Detected 

0.006 
0.005 

0.01 

NO. 
N.D. 
NO. 

0.006 
0.008 
0.009 

N.D. 
NO. 
N.D. 

0.005 
0.005 

0.01 

N.D. 
N.D. 
NO. 

0.005 
0.005 
0.008 

N.D. 
N.D. 
N.D. 

0.02 

0.01 

0.03 

N.D. 0.02 
N.D. 0.02 

N.D. 0.03 

N.D. 
N.D. 
N.D. 

0.02 
0.02 
0.05 



Report date 
SHRADER LABORATORIES, INC. 

09-25-1998 

Sample size : 10 g 

QUANTITATION SUMMARY 

(Dry 8.5 g 15% moisture) DATA file : H52501A 
Description : JCL-1 
Sample submitted by : BASF CORPORATION 
Analyzed on 09-24-1998 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Milligrams/Kilogram 

PENTACHLOROPHENOL N.D. 0.1 
ACENAPHTHENE N.D. 0.02 
ACENAPHTHYLENE N.D. 0.01 
ANTHRACENE Detected < 0.01 
BENZO{a)ANTHRACENE 0.044 0.02 
BENZO(b & k)FLUORANTHENES 0.091 0.03 
BENZO(a)PYRENE 0.046 0.04 
BENZO(ghi)PERYLENE N.D. 0.04 
CHRYSENE 0.061 0.02 
DIBENZO(a,h)ANTHRACENE N.D. 0.04 
FLUORANTHENE 0.060 0.01 
FLUORENE N.D. 0.02 
INDENO(12 3 -Cd)PYRENE N.D. 0.03 
2 -METHYLNAPHTHTUJENE N.D. 0.02 
NAPHTHALENE 0.028 0.009 
PHENANTHRENE 0.046 0 . 01 
PYRENE 0.065 0.02 

N.D. = Not detected TOTAL 0.449 



SHRADER LABORATORIES, INC. 
Report date : 09-25-1998 QUANTITATION SUMMARY 

DATA file : H52502A Sample size : 10 g (Dry 8.8 g 13% moisture) 
Description : JCL-2 
Sample submitted by : BASF CORPORATION 
Analyzed on 09-24-1998 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Milligrams/Kilogram 

PENTACHLOROPHENOL N.D. 0.1 
ACENAPHTHENE N.D. 0.02 
ACENAPHTHYLENE N.D. 0.01 
ANTHRACENE 0.027 0.01 
BENZO(a)ANTHRACENE 0.21 0.02 
BENZO(b Sc. k) FLUORANTHENES 0.37 0.03 
BENZO(a)PYRENE 0.17 0.04 
BENZO(ghi)PERYLENE 0.13 0.04 
CHRYSENE 0.22 0.02 
DIBENZO(a,h)ANTHRACENE N.D. 0.04 
FLUORANTHENE 0.35 0.01 
FLUORENE N.D. 0.02 
INDENO(12 3 -Cd)PYRENE 0 .11 0.03 
2-METHYLNAPHTHALENE 0.025 0.02 
NAPHTHALENE 0 . 020 0.010 
PHENANTHRENE 0.13 0.01 
PYRENE 0.28 0.01 

N.D. = Not detected TOTAL 2.04 



Report date 
SHRADER LABORATORIES, INC. 

09-25-1998 

Sample size 

QUANTITATION SUMMARY 

10 g (Dry 8.5 g 16% moisture) DATA file : H52503A 
Description : JCL-3 
Sample submitted by : BASF CORPORATION 
Analyzed on 09-24-1998 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 
Milligrams/Kilogram 

PENTACHLOROPHENOL N.D. 0.0,6 
ACENAPHTHENE N.D. 0.01 
ACENAPHTHYLENE N.D. 0.008 
ANTHRACENE 0.023 0.008 
BENZO(a)ANTHRACENE 0 .19 0.01 
BENZO(b & k)FLUORANTHENES 0.39 0.02 
BENZO(a)PYRENE 0 .16 0.03 
BENZO(ghi)PERYLENE 0.15 0.03 
CHRYSENE 0.23 0.01 
DIBENZO(a,h)ANTHRACENE N.D. 0.03 
FLUORANTHENE 0.33 0.008 
FLUORENE Detected < 0.01 
INDENO(123-cd)PYRENE 0.12 0.03 
2-METHYLNAPHTHALENE 0.024 0.01 
NAPHTHALENE 0.025 0.006 
PHENANTHRENE 0.11 0.008 
PYRENE 0.28 0.01 

N.D. = Not detected TOTAL 2 . 03 



SEMI-VOLATILE CHROMATOGRAMS, SURROGATE RECOVERIES 

AND 

LABORATORY BLANKS 



SHRADER LABORATORIES, INC. 
09-24-1998 

H52501A JCL-1 
Date run : 09-24-1998(11:04:09) Instr. : Ql* Operator : ROBG 

TIC 

92 161 432 595 866 

121 

236 307 

183 
503 

671 
982 

1182 

U I 

0000 

310 619 928 1237 1546 

SHRADER LABORATORIES, INC. 
Report date : 09-24-1998 SPIKE RECOVERY REPORT 

DATA file : H52501A Sample size : 10 g (Dry 8.8 g 13% moisture) 
Description : JCL-l 
Sample s\ibmitted by : BASF CORPORATION 
Analyzed on 09-24-1998 by ROBG Report prepared by ROBG 

COMPOUND 

2 -FLUOROBIPHENYL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHENOL-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE Percent 
Milligrams/Kilogram Recovery 

6.3 9.10 69.2% 1 
3.3 9.10 36.3% 3 
10 9.10 109.9% 2 
8.0 18.2 44.0% 2 
9.5 18.2 52.2% 2 
15 18.2 82.4% 1 



SHRADER LABORATORIES, INC. 
09-24-1998 

H52502A JCL-2 
Date run : 09-24-1998(11:42:05) Instr, : Ql* Operator : ROBG 

TIC 

4184 

308 1538 

SHRADER LABORATORIES, INC. 
Report date : 09-24-1998 SPIKE RECOVERY REPORT 

DATA file : H52502A Sample size : 10 g (Dry 8.8 g 13% moisture) 
Description : JCL-2 
Sample svibmitted by : BASF CORPORATION 
Analyzed on 09-24-1998 by ROBG Report prepared by ROBG 

COMPOUND 

2 -FLUOROBIPHENYL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHENOL-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE Percent 
Milligrams/Kilogram Recovery 

6.8 9.05 75.1% 1 
4.1 9.05 
10 9.05 
7.7 18.1 
9.6 18.1 
13 18.1 

45.3% 
110.5% 

42.5% 
53.0% 
71.8% 



SHRADER LABORATORIES, INC. 
09-24-1998 

H52503A JCL-3 
Date run : 09-24-1998(12:28:25) Instr. : Ql* Operator : ROBG 

TIC 

92 163 435 667 

115 

iii Jj J 

238 

L85 310 

599 

507 
674 

ix 

1196 
980 

IXVJLAO 

00000 

309 616 924 1231 1539 

Report date 
SHRADER LABORATORIES, INC. 

09-24-1998 SPIKE RECOVERY REPORT 

Sample size : 10 g (Dry 8.5 g 16% moisture) DATA file : H52503A 
Description : JCL-3 
Sample submitted by : BASF CORPORATION 
Analyzed on 09-24-1998 by ROBG Report prepared by ROBG 

COMPOUND 

2 -FLUOROBIPHENYL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHENOL-D6 
TRIBROMOPHENOL 

CONCENTRATION SPIKE 
Milligrams/Kilogram 

9.6 9.36 
5.7 9.36 
5.5 9.36 
8.7 18.7 
11 18.7 
14 18.7 

Percent 
Recovery 
102.6% 2 
60.9% 1 
58.8% 3 
46.5% 2 
58.8% 1 
74.9% 1 



SHRADER LABORATORIES, INC. 
09-24-1998 

BK0918B QA/QC BLANK 
Date run : 09-24-1998(10:22:22) Instr. : Ql* Operator : ROBG 

TIC 

9488 

1546 

Report date 
SHRADER LABORATORIES, INC. 

09-24-1998 

DATA file : BK0918B 
Description : QA/QC BLANK 
Sample svibmitted by : QA/QC 
Analyzed on 09-24-1998 by ROBG 

SPIKE RECOVERY REPORT 

Sample size : 10 g 

Report prepared by ROBG 

COMPOUND 

2 -FLUOROBIPHENYL 
NITROBENZENE-D5 
TERPHENYL-D14 
2-FLUOROPHENOL 
PHENOL-D6 
TRIBROMOPHENOL 

CONCENTRATION 
Milligrams/Kilogram 

3.8 
2.3 
4.1 
4.0 
4.6 
4.9 

SPIKE 

4 
4 
4 

00 
00 
00 

8.00 
8.00 
8.00 

Percent 
Recovery 
95.0% 1 
57.5% 
102.5% 
50.0% 
57.5% 
61.3% 



SHRADER LABORATORIES, INC. 
Report date : 09-25-1998 QUANTITATION SUMMARY 

DATA file : BK091BB Sample size : 10 g 
Description : QA/QC BLANK 
Sample submitted by ; QA/QC 
Analyzed on 09-24-1998 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION Det.Limit 

PENTACHLOROPHENOL N.D. 0.1 
ACENAPHTHENE N.D. 0.02 
ACENAPHTHYLENE N.D. 0.01 
ANTHRACENE ^ N.D. 0 .01 
BENZO(a)ANTHRACENE N.D. 0.02 
BENZO(b & k)FLUORANTHENES N.D. 0.04 
BENZO(a)PYRENE N.D. 0.04 
BENZO(ghi)PERYLENE N.D. 0.04 
CHRYSENE N.D. 0.02 
DIBENZO(a,h)ANTHRACENE N.D. 0.05 
FLUORANTHENE N.D. 0.01 
FLUORENE N.D. 0.02 
INDENO{12 3 -Cd)PYRENE N.D. 0.04 
2 -METHYLNAPHTHALENE N.D. 0.02 
NAPHTHALENE N.D. 0.010 
PHENANTHRENE N.D. 0 . 01 
PYRENE N.D. 0.02 

N.D. = Not detected TOTAL 
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SHRADER LABORATORIES, INC. 
Report date : 09-18-1998 SPIKE RECOVERY REPORT 

Data file : H52501B.QMM Amount extracted : 10.06 g (Dry 8.53 g 15% m 
Description : JCL-1 
Sample submitted by : BASF CORPORATION 
Analyzed on 09-18-1998 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION SPIKE Percent 
Milligrams/Kilogram Recovery 

BIPHENYL-DIO 0.57 0.938 61.3% 2 
TETRACHLORO-M-XYLENE 0.76 o!938 80.7% 1 



SHRADER LABORATORIES, INC. 
Report date : 09-18-1998 SPIKE RECOVERY REPORT 

Data file : H52502B.QMM Amount extracted : 10.01 g {Dry 8.73 g 13% m 
Description : JCL-2 
Sample submitted by : BASF CORPORATION 
Analyzed on 09-18-1998 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION SPIKE Percent 
Milligrams/Kilogram Recovery 

BIPHENYL-DIO 0.47 0^916 51.4% 2 
TETRACHLORO-M-XYLENE 0.70 0.916 76.8%.1 



SHRADER LABORATORIES, INC. 
Report date : 09-18-1998 SPIKE RECOVERY REPORT 

Data file : H52503B.QMM Amount extracted : 10.04 g (Dry 8.456 g 16% 
Description : JCL-3 
Sample submitted by : BASF CORPORATION 
Analyzed on 09-18-1998 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION SPIKE Percent 
Milligrams/Kilogram Recovery 

BIPHENYL-DIO 0.57 0.946 60.7% 2 
TETRACHLORO-M-XYLENE 0.81 o'. 946 85.2% 1 



SHRADER LABORATORIES, INC. 
Report date : 09-18-1998 SPIKE RECOVERY REPORT 

Data file : BK0918A.QMM Amount extracted : 10 g 
Description : QA/QC BLANK 
Sample submitted by : QA/QC 
Analyzed on 09-18-1998 by ROBG Report prepared by STEL 

COMPOUND CONCENTRATION SPIKE Percent 
Milligrams/Kilogram Recovery 

BIPHENYL-DIO 0.45 0..500 90.5% 1 
TETRACHLORO-M-XYLENE 0.40 0'.500 80.6% 1 



Report date 
SHRADER LABORATORIES, INC. 

09-18-1998 QUANTITATION SUMMARY 

Data file : BK0918A.QMM 
Description : QA/QC BLANK 
Sample submitted by : QA/QC 
Analyzed on 09-18-1998 by ROBG 

COMPOUND 

Amount extracted 

Report prepared by STEL 

Det.Limit 

10 g 

CONCENTRATION 
Milligrams/Kilogram 

Arochlor-1016 A N.D. 0.002 
Arochlor-1016 B N.D. 0.002 
Arochlor-1016 C N.D. 0.004 
Arochlor-1221 A /• N.D. 0.003 
Arochlor-1221 B N.D. 0.0009 
Arochlor-1221 C N.D. 0.002 
Arochlor-1232 A N.D. 0.001 
Arochlor-1232 B N.D. 0.002 
Arochlor-1232 C N.D. 0.006 
Arochlor-1242 A N.D. 0.002 
Arochlor-1242 B N.D. 0.002 
Arochlor-1242 C N.D. 0.003 
Arochlor-1248 A N.D. 0.006 
Arochlor-1248 B N.D. 0.003 
Arochlor-1248 C N.D. 0.01 
Arochlor-1254 A N.D. 0.006 
Arochlor-1254 B N.D. 0.003 
Arochlor-1254 C N.D. 0.02 
Arochlor-1260 A N.D. 0.02 
Arochlor-1260 B N.D. 0.003 
Arochlor-1260 C N.D. 0.009 

N.D. = Not detected 
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STATE OF MICHIGAN 

JOHN ENGLER, Governor REPLYm 

DEPARTiyiENT OF ENVIRONMENTAL QUALITY 
'Better Service for a Better Enyiroriment" LIVONIA MI 48152-IOO6 

HOLLISTER BUILDING, PO BOX 30473, LANSING Ml 48909-7973 

INTERNET: www.deq.state.ml.us 

RUSSELL J. HARDING, Director 

June 26, 2000 

Mr. Thomas F. McGourty 
BASF Corporation . 
1609 Biddle Avenue 
Wyandotte, Ml 48192 

Dear Mr. McGourty: 

SUBJECT: BASF-Rlverview site, Wayne County, Ml. 

The Department of Environmental Quality (DEQ), Environmental Response Division (ERD), 
corresponded with BASF-Corporation (BASF) on June 9, 2000, indicating that standard 
operating procedures for the implementation of the work plan would be provided to BASF by 
June 26, 2000. Enclosed please find the work plan for the site which includes those standard 
operating procedures. 

If you have any questions please feel free to contact me at 734-953-1404. 

Sincerely, 

O 
Beth Vens, Project Manager 
Environmental Response Division 

cc: Ms. Mary Fulgham, USEPA 
Mr. Michael Ribordy, USEPA 
Ms. Kathy Cavanaugh, DAG * 
Ms. Nan Leemon, DEQ 
Mr. Oyinsan Oladipo, DEQ 
Ms. Patricia Brandt, DEQ 
Mr. Greg Foote, Malcolm Pirnie 
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PREPARED BY 
MALCOLM PIRNIE, INC. 
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1.0 INTRODUCTION 

As directed by the Michigan Department of Environmental Quality (MDEQ) evaluation 

of the groundwater surface water interface (GSI) pathway is the primary interim response 

objective for the BASF Riverview site (Figure 1-1) at this time. However, based on Malcolm 

Pimie's review of available MDEQ file documents, it is not possible to fully evaluate potential 

interim response alternatives for eliminating the GSI pathway using only data from the previous 

investigations. Therefore, we have developed a Scope of Work to conduct preliminary 

investigations to address the data gaps for this pathway. The Scope of Work is organized as 

follows: 

• Chapter 2.0 provides a description of site setting and a brief overview of site 
hydrogeology 

• Chapter 3.0 provides an overview of data gaps identified 

• Chapter 4.0 describes the scope of investigation activities that will be performed 
to address identified data gaps. 

BASFFinalWP060 06/26/00 
3940-014-H20 1-1 
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2.0 SITE DESCRIPTION AND HYDROGEOLOGY 

The BASF Riverview site is a thirty-acre (i.e., 27 acres of land and 3 acres of water) 

parcel located in Riverview, Michigan. The site is situated along the western bank of the 

Trenton Channel of the Detroit River. The following discussion of site geology, hydrogeology, 

and contaminant characterization is based upon reports of previous investigations by URS 

Greiner Woodward Clyde (URSGWC) in 1999, Applied Environmental Research (AER) in 

1980, and Neyer, Tiseo, &. Hindo (NTH) in 1979. 

2.1 SITE GEOLOGY 

Approximately 50 test boring and 40 monitoring well drilling logs provide a basis for 

interpreting site stratigraphy. However, because several different consultants performed work at 

the site and prepared boring logs, there are discrepancies in the stratigraphic descriptions. Two 

geologic cross-sections, depicted on Figures 1-3 and 1-4, were prepared to illustrate site geology 

based on our interpretation of the available boring logs. As shown on the cross-sections, the 

following generalized stratigraphy is present at the site. 

2.1.1 Fill Unit 

The fill unit is comprised of soils with varying amounts of slag, brick, concrete blocks, 

wood, glass, and unidentified organic debris. URSGWC describes the fill as "concrete rubble, 

scrap metal, glassware, soda ash, caustics, cardboard and steel drums, coke, cinders, bricks, 

carbon anode and cell parts, surfactants, and miscellaneous trash from all Wyandotte sites." 

During excavation activities performed by AER in 1979, metal containers ranging in size from 

five-gallon cans to fifty-five gallon drums were uncovered. These containers were reported to be 

mostly intact and filled with solid and/or liquid substances. It is unclear based on available file 

documents how many containers are present and in which areas of the site these containers are 

present. In some areas of the site, a strong chemical odor and staining is reported in the boring 

logs. The fill appears to range in thickness from 1 to 3 feet at the western edge of the property 

and 8 to 14 feet thick near the river's edge. A maximum fill thickness of 23 feet was reported by 

URSGWC near the eastern margin of the site. There appear to be some conflicting reports 

pertaining to the description of this unit in the various documents in the MDEQ file. 
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2.1.2 Peat Unit 

The peat unit is comprised of peat and/or black organic rich silt and ranges from 1 to 3 

feet thick. In general, this unit appears to only be present within approximately 200 feet of the 

Trenton Channel shoreline. Boring logs indicate the peat unit has a strong chemical like odor. 

2.1.3 Sand Unit 

The sand unit is comprised of gray to black fine to medium grained sand with traces of 

clay. This unit appears to be a large sand lens present only near the shoreline and is likely a 

paleochannel fluvial deposit or more recent bank deposit from the Trenton Channel. Boring logs 

indicate that the sand unit ranges from 0 to 5 feet thick, is stained, and has a chemical like odor. 

2.1.4 Upper Clay Unit 

The upper clay unit is comprised of very soft, gray silty clay with some black staining. It 

is continuous over most of the site and appears to thin toward the shoreline of the Trenton 

Channel until it is no longer present (see cross-section A-A', Figure 1-3). The upper clay unit is 

likely lacustrine and ranges from about 10 to 15 feet thick where present. 

2.1.5 Lower Clay Unit 

The lower clay unit is comprised of brown silty clay with little fine to coarse-grained 

sand and gravel fingers. It overlies bedrock and is approximately 20 feet thick. Heterogeneities 

in this unit may provide contaminant migration pathways. 

2.1.6 Dundee Limestone (Bedrock) 

The Dundee Limestone consists of a medium to hard grayish brovvii limestone, with soft 

seams, and fractures. Boring logs indicate the upper 8 feet of the bedrock is weathered and 

fractured and that it is first encountered at a depth of approximately 40 feet below ground surface 

(bgs). 
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2.2 HYDROGEOLOGY 

URSGWC describes three distinct water-bearing zones at the site as follows: 

• Upper Water-Bearing Zone - The upper water-bearing zone consists of the 
saturated portion of the fill and some naturally occurring sediments (i.e. the sand 
and peat units). Groundwater flow in this unit appears to be towards the Trenton 
Channel in most areas of the site. Hydraulic conductivity is estimated to range 
from 2.98 x 10"^ to 3.69 x lO"'^ cm/s based on slug tests performed in wells 
screened in this unit. Although, the 2.98 x 10"® cm/s value from well SMW-1 
appears anomalously low in comparison with testing results from other wells 
screened in the upper water-bearing zone. 

• Middle Water-Bearing Zone - The middle water-bearing zone consists of the 
lower clay unit. Slug tests performed by URSGWC yielded hydraulic 
conductivity estimates ranging from 5.4 x 10"^ to 3.7 x 10"^ feet/day. Boring logs 
indicate that highly conductive lenses and heterogeneities (i.e., coarse zones) may 
be present in this unit. 

• Lower Water-Bearing Unit - The lower water-bearing unit consists of the Dundee 
Limestone. URSGWC reported hydraulic conductivities from the limestone unit 
ranging from 7.4 x 10"^ to 6.3 x 10"^ feet/day. Typically in limestone, secondary 
porosity, such as fractures will likely provide the predominant pathway for 
groundwater migration. Therefore, hydraulic conductivity estimates from slug 
tests performed in wells screened in this unit may not be accurate assessments of 
the "bulk" conductivity of this unit. 

Based on review of MDEQ files, river level elevations range from 572.39 to 576.96 ft 

above mean sea level. The variation in river levels may greatly influence the water level 

elevation in the uppermost water-bearing zone. 

2.3 CONTAMINANT CHARACTERIZATION 

Table 1-1 summarizes the highest contaminant concentrations detected in groundwater 

above applicable criteria during quarterly sampling of wells MW-A through MW-M, PZ-1 

through PZ-6, SMW-1, SMW-2, SMW-6, and SMW-8 performed from March 1999 through 

January 2000. As shovm on this table, numerous contaminants are present in groundwater at 

concentrations exceeding the Part 201 GSI criteria (and in some cases the GSI criterion is 
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exceeded by a number of orders of magnitude). Non-aqueous phase liquids (NAPLs) have been 

observed in some of these wells (MW-M, and MW-F). 
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3.0 DATA GAPS 

The following is a discussion of data gaps identified thus far. Additional data gaps may 

be identified as further field investigations are performed. 

3.1 PHYSICAL WELL DATA 

There is some uncertainty with respect to well construction because of poor 

documentation and conflicting information. The soil boring and well construction logs for wells 

MW-K, MW-L, MW-M are of poor quality which creates uncertainty concerning the well 

completion depths. Because of this uncertainty, some of the data obtained from these wells is 

questionable. 

Also, well design problems affect the data obtained from some of the wells. The 

screened length and completion depth of wells MW-A through MW-M is inadequate in most 

instances for monitoring potential NAPL and contaminants present near the top of the water table 

or the bottom of the fill unit. 

3.2 TYPE AND EXTENT OF FILL 

Historical documentation is vague as to the extent and nature of the fill material. Because 

this layer is the most likely contaminant source, it is necessary to determine its composition and 

lateral limits. In addition, previous investigations did not provide sufficient information to 

determine the extent of the fill present beneath the water in Trenton Channel. 

3.3 GROUNDWATER FLOW 

Based on available file information, groundwater flow direction at the site is imclear for 

several of the stratigraphic units. The existing network of monitoring wells is insufficient to 

assess the groundwater flow direction in most of the stratigraphic units present at the site. Figure 

1-2 shows the locations of the existing wells and indicates the stratigraphic unit each well is 

screened in. Screen depths are also shown on Figure 1-2 based upon data provided by BASF. 
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Based on the well coverage for each unit, only the upper water-bearing zone has enough wells to 

construct a potentiometric surface map. The limited available data suggests that groundwater 

flow in the upper water-bearing zone is towards the Trenton Channel. However, additional wells 

in the upper water-bearing zone would be useful to further evaluate groundwater flow direction. 

Additional characterization of the stratigraphic units at the site will provide useful information to 

further assess the groundwater flow direction and the GSl pathway. 

3.4 EXTENT AND NATURE OF CONTAMINATION 

The following are data gaps pertaining to the extent and nature of site contamination: 

• An insufficient network of monitoring wells is present at the site to evaluate 
potential remedial technologies. 

• Insufficient soil sampling analytical data are available to assess potential remedial 
technologies. 

3.5 AQUIFER PROPERTIES 

Previous investigations included limited analyses of aquifer properties. Rising head slug 

tests and variable head permeability tests were performed on a number of wells screened in the 

upper, middle, and lower water-bearing zones. However, because hydraulic conductivity is a 

key parameter in assessing potential remedial technologies, additional aquifer testing is 

necessary. Furthermore, if a treatment technology involving groundwater collection is selected, 

a pumping test should be performed to further evaluate aquifer parameters. 

3.6 RIPRAP LEACHING POTENTIAL 

Additional riprap sampling is necessary because the procedure used by URSGWC to 

determine the leachability of the riprap at this site was not documented and the sampling method 

is not reported. 
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4.0 SCOPE OF WORK 

To address the above data gaps, and to gather additional information needed to evaluate 

an appropriate interim response altemative, the following investigation tasks will be performed. 

All procedures listed in the following sections must follow the field procedures presented 

in Appendix A and MDEQ procedures and guidance. Altemative procedures can be followed, 

but they must be presented to the MDEQ in writing for MDEQ review and approval prior to 

implementation, and they must follow a "standardized" industry acceptable procedure detailed 

by the ASTM or other organization. 

4.1 SITE SURVEY 

The base map provided as part of this Scope of Work (Figure 1-2) was prepared by 

digitizing maps prepared by Neyer, Tisco, and Hindo, LTD (1979) and URS Geiner Woodward 

Clyde (1999). During a meeting between BASF, MDEQ, and Malcolm Pimie on May 25, 2000, 

a map showing a number of additional "hand drawn" site features was provided to MDEQ by 

BASF. Additional site features identified on this map include a steel sheeting sea wall, a gravel 

drive, new capped areas, and poplar tree areas. A survey will be performed because an 

accurately surveyed base map showing the location of significant site features is not available. 

Site features, well top-of-casing elevations and locations, and topography will be surveyed by a 

licensed surveyor. Locations will be surveyed relative to state plane coordinates and elevations 

will be surveyed to a U.S.G.S. vertical datum. In addition, an inventory of existing monitoring 

wells, an inspection of each well for damage or vandalism, measurement of water level, 

measurement of the total depth in each well, and an identification of surficial stmctures that may 

affect mnoff/discharge and/or infiltration will be performed. 

4.2 GEOPHYSICAL SURVEY AND TEST PITS 

A magnetic and electromagnetic geophysical survey will be conducted to help delineate 

the horizontal extent of the fill (not including fill extending into the Trenton Channel) and to 

provide vital information about the nature and depths of materials buried at the site. The 

procedure for performing the geophysical survey is presented in Appendix A. 
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Up to six test pits will be excavated to evaluate and describe fill materials where 

geophysical anomalies are identified. Fill will not be removed for disposal during the test pitting 

activities. Up to four samples of soil, chemical waste, or other materials may be collected from 

each of the pits for laboratory analysis (up to 24 total samples). The analysis will include a 

library search and analysis for the following: 

Volatile Organic Compounds (VOCs) 
Semi-Volatile Organic Compounds (SVOCs) 
Phenols 
Total Cyanide (CN") 
Michigan 10 Metals + new mercury method (if available) 
Polychlorinated biphynols (PCBs) 
Ammonia (NH3) 

Soil samples collected for VOC analysis will be preserved in the field using the 

procedure referenced under Methanol Preservation Soil Sampling (Appendix A). 

Analytical methods for the above listed analyses must meet target detection limits (TDLs) 

established by the MDEQ in Operational Memorandum No. 6, dated November 5, 1998. The 

procedures for the geophysical survey, test pitting, and methanol preservation soil sampling, and 

sample handling and management are presented in Appendix A. 

4.3 MONITORING WELLS 

Monitoring wells will be drilled using 4'/^-inch inner diameter (ID) hollow stem augers 

(HSA) at the 31 proposed locations shown on Figure 1-2 to develop additional data needed to 

assess potential interim response technologies. In conjunction with existing monitoring wells, 

these wells will be used to monitor contaminant concentrations in each stratigraphic unit, 

evaluate aquifer properties, and determine groundwater flow in each stratigraphic unit. 

Stratigraphic data collected during drilling will aid in the development of more detailed cross-

sections, provide data about the physical soil properties of each stratigraphic unit, and provide 

information necessary to evaluate potential contaminant migration pathways. 

Nested wells consisting of one shallow and one or more deeper wells will be installed at 

several locations. Five deep wells will be installed using a double-cased well installation 

method, to eliminate potential migration of site contaminants from the upper to the lower water

bearing units. The proposed drilling program including drilling depths, well-screen intervals, 
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sampling intervals, and notes pertaining to well installation is summarized in Table 1-2. Soil 

and/or interstitial water samples will be collected according to the protocol outlined in Table 1-2. 

Each sample will be submitted to the MDEQ laboratory and analyzed for; 

VOCs 
SVOCs 
Phenols 
CN" 
Michigan 10 Metals + Mercury 
PCBs 
NHj 

Soil samples collected for VOC analysis will be preserved in the field using the 

procedure referenced under Methanol Preservation Soil Sampling (Appendix A). 

Analytical methods for the above listed analyses must meet target detection limits (TDLs) 

established by the MDEQ in Operational Memorandum No. 6, dated November 5, 1998. In 

addition, soil samples will be collected for stratigraphic description purposes according to the 

protocol outlined in Table 1-2. 

If solid wastes are encountered during drilling, samples of the wastes will be collected 

and submitted to the MDEQ laboratory for a library search to identify unknown compounds in 

the waste. Groundwater level and free product measurements will be made in the monitoring 

wells to determine groundwater flow direction in each water-bearing zone and to evaluate the 

occurrence and thickness of NAPE. 

Drilling and well construction, split spoon sampling, well development, water level 

measurement, and free product level measurement, are presented in Appendix A. 

4.4 OFF-SHORE SOH. BORINGS 

Off-shore borings will be drilled along four transects shown on Figure 1-2 using a barge 

mounted drill rig. Each transect will consist of four borings oriented perpendicular to shore, 

spaced approximately 25 ft apart. The borings will be drilled using 4'/4-inch HSA into the river 

bottom until 2 ft of native clay is encountered. At each boring in which fill material is 

encountered, one sample will be collected from the fill material, using a split-spoon sampling 

device. The fill sampling depth will be determined in the field and approved by MDEQ. The fill 
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samples will be submitted to the MDEQ laboratory for analysis of the analytes described in 

Section 4.3. These borings will provide information about the extent and nature of fill material 

extending into the Trenton Channel. The off-shore soil boring drilling and split spoon sampling 

protocol is summarized in Table 1-2. The split spoon sample method is presented in Appendix 

A. 

4.5 GROUNDWATER AND NAPL SAMPLING 

The new and existing monitoring wells will be sampled to assess groundwater 

contamination and presence of NAPL, and to provide additional data needed to evaluate potential 

treatment technologies. The groundwater samples will be submitted to the MDEQ laboratory 

for: VOCs, SVOCs, phenols, total CN", Michigan 10 Metals plus mercury, PCBs, and NH3. 

Additionally, six groundwater samples selected by MDEQ will be submitted to the 

MDEQ laboratory for analysis of parameters that influence the effectiveness and cost of 

treatment technologies. These analytical parameters are as follows: 

pH 
Eh 
Dissolved oxygen (DO) 
Conductivity 
Total dissolved solids (TDS) 
Reduced Iron (Fe^^) 
Total iron 
Dissolved iron 
Manganese 
Hardness 
Alkalinity (as COi^' and HCO3") 
Chemical oxygen demand (COD) 
Total organic carbon (TOC) 
Sulfate (S04^-) 
Chloride (Cf) 
Nitrate (N03') 
Phosphate (P04^") 
Total Suspended Solids (TSS) 
Biochemical Oxygen Demand (BODs) 
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Analytical methods for the above listed analyses must meet target detection limits (TDLs) 

established by the MDEQ in Operational Memorandum No. 6, dated November 5, 1998. The 

procedure for groundwater sampling is presented in Appendix A. 

4.6 AQUIFER PROPERTIES 

Slug tests will be performed in each of the new monitoring wells (total of 31 wells) to 

estimate hydraulic conductivity. A total of three slug tests per well will be performed. The 

estimated hydraulic conductivity data will be used to assess flow velocities, contaminant 

migration pathways, and potential remedial technologies. Slug testing procedures are presented 

in Appendix A. 

4.7 RIPRAP LEACHING POTENTIAL 

Five samples of the concrete riprap will be collected and submitted to the MDEQ 

laboratory for analysis of PCBs and mercury using methods outlined in the Michigan 

Department of Natural Resources interoffice communication MERA Operational Memorandum 

#12, Revision #2 dated January 5, 1995. Samples will be collected with an appropriate rock 

coring device. The coring procedure is presented in Appendix A. 

4.8 BENCH SCALE TESTING 

Bench scale tests will be performed to provide data needed to assess treatment 

technologies. Bench scale testing should be performed to 1) assess solidification technologies, 

2) assess treatment of potential extracted water, and 3) assess compatibility of potential wall 

materials (sheeting piling, bentonite slurry, vinyl walls, etc.) with site specific contaminants. 

After completion of the field activities described in Sections 4.1 through 4.7 modifications to the 

bench scale testing may be made. In addition, the specific methodologies for bench scale testing 

will be specified at that time. 
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Table 1-1 
BASF RIvervlew Site 

Analytes Detected In Groundwater Above GSI or Applicable Criteria 
Maximum Concentrations Reported (ug/L) 

March 1999 through January 2000 j 

Compound Name 
Mixing Zone^ or 

GSI^ Criteria 
Maximum 

Concentration 
Well ID 

Compound Name 
Mixing Zone^ or 

GSI^ Criteria 
Maximum 

Concentration MW-A MW-B MW-C MW-D MW-E MW-F MW-G MW-H MW-I MW-J 
1,2-Dichlorobenzene 16' 20 20 
1,2-Dichloroethane 6' 150 18 150 54J 
1,2-Dichloropropane 9.1' 46 37 46 35 24J 
2,4,6-T richiorophenol 5' 97 14 97 69 9.5T 
2,4-Dlchlorophenol 19' 2,400 2,400 75 200 55T 
2,4-Dimethylphenol ISO' 840 840 320 400 210 
2-Chlprophenol 22' 58 58 52 
Acenaphthene 19' 50 50 22 
Ammonia 12,000^ 86,700 12,200 21,000 19,300 33,600 31,600 
Arsenic 680' 14,29001 1,200 1,060 14,29001 11,400 290 1.300 
Barium 190' 480 480 270 440 
Carbazole 10' 360 360 51 20 
Chloride 50,000^ 2,250,000 833,000 2,120,000 1,310,000 756,000 248,000 191,000 2,250,000 237,000 
Cyanide (total) 

CO O
 

CM 

110,000 1,300 5,510 4,470 11,100 8,140 180 3,840 560 1,800 
Ethylbenzene 18' 52 52 23 . 
Fluoranthene 1.6' 640 640 220 140 44 47 
Fluorene 12' 360 360 120 44 36 
Lead 820' 1,130 1,130 
Mercury 0.0013' 1,440 7.7 126 35.3 1,100 1,440 0.4 4 3.5 133 
Naphthalene 200' 1,500 1,500 980 390 440 
PCBs (total) 0.00012' 309J 0.075T 309J 4bJ 17.1J 5.7J 0.97 0.25J,T 
Pentachlorophenol 17' 320 34 300 240 220 HOT 
Phenanthrene 43' 120,0001* 1,200 320 180 57 100 
Selenium 5' 28 14 7.9DM 7.3 5.5 9.6 28 5.2DM 
Silver 0.2' 2.5 2.5 
Sodium 160,000® 15,900,000 2,550,000 8,580,000 3,590,000 10,200,000 912,000 1,300,000 6,070,000 1,390,000 6,990,000 
Vinyl chloride 15' 96 96 241 
Xylenes 

CO 

111 50 
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Table 1-1 
BASF RIvervlew Site 

Analytes Detected In Groundwater Above GSI or Applicable Criteria 
Maximum Concentrations Reported (ug/L) 

March 1999 through January 2000 ; 

compound Name 
Mixing Zone^ or 

GSi^ Criteria 
Maximum 

Concentration 
Weii iD 

compound Name 
Mixing Zone^ or 

GSi^ Criteria 
Maximum 

Concentration MW-K MW-L MW-M PZ-1 PZ-2 PZ-3 PZ-4 PZ-5 PZ-6 SMW-1 SMW-2 SMW-6 SMW-8 
1,2-DiGhlorobenzene 16== 20 
1.2-Dichloroethane 6=^ 150 
1,2-Dichloropropane 9.1' 46 
2,4.6-Trichlorophenol 5' 97 
2,4-pich!orophenol 19^ 2.400 
2,4-Dimethylphenol 160^ 840 240 300 
2-Chlprpphenol 22' 58 
Acenaphthene 19' 50 
Ammonia 12,000^ 86,700 51,000 12,700 19,000 86,700 
Arsenic 680^ 14,290DL 
Barium 190' 480 
Carbazole 10' 360 
Chloride 50,000^ 2,250,000 1,520,000 261,000 
Cyanide (total) 20' 110,000 110,000 360 1,520 1,510 114 1,930 7,760 2,690 1,290 651 4,400 
Ethylbenzene 18' 52 
Fluoranthene 1.6' 640 13 
Fluorene 12' 360 15 13 21 
Lead 820^ 1,130 
Mercury 0.0013^ 1,440 72.8 2.1 15.5 11.4 0.2 57.5 41.6 211 2.2 1.4 1.2 0.4 
Naphthalene 200^ 1,500 11 56 99 46 14 210 3.5 
PCBs (total) 0.00012^ 309J 0.66T 
Pentachlorophenpl 17' 320 38 110 80 210 20 320 
Phenanthrene 43' 120,0001* 120,0001* 69 43 55 
Selenium 5' 28 10 
Siiver 0.2' 2.5 
Sodium 160,000® 15,900,000 15,900,000 694,000 
Vinyl chloride 15' 96 
Xylenes 35' 111 39 111 
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Table 1-1 
BASF RIverview Site 

Analytes Detected in Groundwater Above GSI or Applicable Criteria 
Maximum Concentrations Reported in (ug/L) 

March 1999 through January 2000 

Notes: 
1- Mixing zone concentrations based on vaiues caicuiated using Ruie 57 of the Part 4 Water Quaiity Standards. 

Source: Tables 1 and 2 from MDEQ interoffice communication from Sara Bonnette to Daniel Schultz dated June 15,1999. 
2- GSI criteria obtained from Revised Part 201 Operational Memorandum #18 Cleanup Criteria Tables, dated May 28,1999. 
3- TDL = target detection limit. GSI criteria defaults to TDL because GSI is less than the target detection limit. 
4- The GSI criteria for Chloride (50,000 ug/l) was obtained from the MDEQ Toxicology Department on April 10, 2000. 

This value is not currently listed on the Part 201 Operational Memorandum #18 Tables. However, according to the 
MDEQ, the value will be listed In the next revision of the memorandum. 

5- The criteria listed for Sodium is the Residential and Commercial I Drinking Water Value obtained from the Part 201 Operational 
Memorandum #18 Cleanup Criteria Tables, dated May 28,1999. According to the MDEQ Toxicology Department, 
GSI criteria is not expected to be established for Sodium. This value is listed for general reference only. 

» Only analytes with concentrations exceeding GSI or Mixing Zone criteria are reported. Other detected 
analytes (except for sodium) are not reported on this table. 

• Values reported are the highest encountered concentrations during the sampling period (March 1999 - January 2000) 
using results from MDEQ analysis and BASF analysis. 

I 

• Blank cells indicate the analyte has not been detected over GSI or Mixing Zone criteria 

• Laboratory data qualifiers are as follows: 
NA = not available 
* = reported concentration is from a sample of NAPL 
DM = indicates that a dilution was required due to matrix interference 
DL = indicates that the sample was analyzed using a dilution 
J = indicates an estimated value 
T = indicates that the value reported is less than the criteria of detection 
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Table 1-2 

BASF RJvervlew Site 
Proposed Drilling and Well Installation Program 

Proposed Location of Monitoring Well Screen 
Well ID Screen* Length Stratigraphic Sampling Analytical Sampling^ Notes 

MW-1S Saturated thickness of fill • 5-7 feet Continuous split spoon sampling 1 soil sample 
MW-2S Saturated thickness of fill 5-7 feet None^ -
MW-2i Approximately 12-17 feet below grade 5 feet None'^ -
MW-2d Approximately 20-25 feet below grade 5 feet Continuous split spoon sampling 6 soll/lntefstitlal water samples Double cased 3 ft into competent clay 
MW-3S Saturated thickness of fill 5-7 feet None^ -
MW-31 Approximately 12-17 feet below grade 5 feet Continuous split spoon sampling 3 soil/interstitial water samples 
MW-4S Saturated thickness of fill 5-7 feet None*^ -
MW-41 Approximately 12-17 feet below grade 5 feet None'^ -
MW-4d Approximately 20-25 feet below grade 5 feet Continuous split spoon sampling 6 soil/interstitial water samples Double cased 3 ft Into competent clay 
MW-5S Saturated thickness of fill 5-7 feet None'^ -
MW-51 Apprpxirnately 12-17 feet below grade 5 feet Continuous split spoon sampling 3 soil/interstitial water samples 
MW-6S Saturated thickness of fill 5-7 feet None'^ -
MW-6i Approximately 12-17 feet below grade 5 feet None'^ -
MW-6d Appfoxirhately 20-25 feet be|ow grade 5 feet Continuous split spoon sampling 6 soil/interstitial water samples Double cased 3 ft into competent clay 
MW-7S Saturated thickness of fill 5-7 feet Continuous split spopn sampling 1 soil sample 
MW-8S Saturated thickness of fill 5-7 feet None^ -
MW-81 Approximately 12-17 feet below grade 5 feet None'^ -
MW-8d Approximately 20-25 feet below grade 5 feet Continuous split spoon sampling 6 soil/interstltial water samples Double cased 3 ft into competent clay 
MW-9S Saturated thickness of fill 5-7 feet None*^ -
MW-9i Approximately 12-17 feet below grade 5 feet None^ -
MW-9d . Approximately 20-25 feet below grade 5 feet Continuous split spoon sampling 6 soil/interstltial water samples Double cased 3 ft into competent clay 
MW-10S i Saturated thickness of fill 5-7 feet Continuous split spoon sampling 1 soil sample 
MW-11S Saturated thickness of fill 5-7 feet Continuous split spoon sampling 1 soil sample 
MW-12S Saturated thickness of fill 5-7 feet Continuous split spobri sampling 1 soil sample 
MW-13i Approximately 12-17 feet below grade 5 feet Continuous split spoon sampling 3 soil/interstitial water samples 
MW-14S Saturated thickness of fill 5-7 feet Continuous split spoon sampling 1 soil sample 
MW-15S Saturated thickness of fill 5-7 feet Continuous split spopn sampling 1 soil sample 
MW-16S Saturated thickness of fill 5-7 feet Continuous split spoon sampling 1 soil sample 
MW-17S Saturated thickness of fill 5-7 feet Continuous split spoon sampling 1 soil sample 
MW-18S SaJurated thickness of fill 5-7 feet Continuous split spoon sampling 1 soil sample 
MW-19S Saturate thickness of fill 5-7 feet Continuous split spoon sampling 1 soil sample 
SB-1 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-2 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-3 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet info native clay 
SB-4 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-5 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
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Table 1-2 
BASF Rlvervlew Site 

Proposed Drilling and Well Installation Program 

Proposed 
Well ID 

Location of Monitoring Well 
Screen'^ 

Screen 
Length Stratigraphic Sampling 

^ \ : 

Analytical Sampling^ Notes 
SB-6 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-7 NA NA Cbhtihuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
SB-8 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
SB-9 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-10 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
SB-11 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 
SB-12 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-13 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet into native clay 
SB-14 NA NA Continuous split spoon sampling 1 sediment sample Drill 2 feet Into native clay 

Notes; 
* = All final well completion depths and screen lengths are subject to MDEQ approval prior to completion. 
® = Soil samples will be collected in the vadose zone and interstitial water samples will be collected below the water table. 

= Stratigraphic samples will not be collected at this location because continuous sampling wili be compieted at an adjacent deeper well in the cluster. 
NA = Not Applicable 
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TECHNICAL MEMORANDUM GUIDANCE 

At the conclusion of field activities, a Technical Memorandum should be prepared to summarize 

the scope of the investigation activities, and to document the fmdings of the investigation. At a 

minimum, the Technical Memorandum should include the following information: 

1. Text describing the work performed. 

2. Tables which summarize the following: 
• Northing and easting coordinates, and ground surface elevations, for site 

features created or installed during this phase of the investigation, 
including, but not limited to, test pits, monitoring wells, off-shore boring 
transects, and rip-rap sample locations. In addition, the surveyed elevation 
of the PVC riser casing will also be included for all monitoring wells 
installed during this phase of investigation. 

• Northing and easting coordinates, and ground surface elevations at all 
previously existing site features specified in Section 4.1, including, but not 
limited to existing monitoring wells, the steel sheeting sea wall, the gravel 
drive, the capped areas, the poplar tree areas, the rip-rap, and the Trenton 
Charmel. In addition, the surveyed elevation of the PVC riser casing will 
also be included for all previously existing monitoring wells. 

• The identification, date and time of excavation, and dimensions of each 
test pit, plus a thorough description of the contents of each test pit, 
including, but not limited to, PID readings, soil descriptions, observed 
staining, drums, and detected odors. If any samples are collected from the 
test pits for laboratory analysis, the sample identification, a physical 
description of sample, and a description of the sample collection location 
will be included on the table. 

• The physical properties of previously installed monitoring wells, 
including, but not limited to, the material used in construction of the well 
(PVC, stainless steel, or galvanized steel) the inner diameter of well, and 
the total depth. 

» The physical properties of newly installed monitoring wells, including, but 
not limited to the following: date of installation, name of drilling 
subcontractor, diameter and type of auger used for drilling, total depth of 
boring, depth of screened interval, length of well screen, screen slot size, 
the material used in construction of the well (PVC, stainless steel, or 
galvanized steel) and inner diameter of well. 

BASFFinalWPOeO 06/26/00 
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• Analytical results of all soil, groundwater, fill, and rip-rap samples 
submitted for laboratory analysis. Any data qualifiers noted by the 
analytical laboratory must be presented, and the tables must include 
definitions of all data qualifiers. 

• Calculated hydraulic conductivity values from each of the slug tests at 
each of the wells (a minimum of three slug test trials per monitoring well). 

• Water and free product level measurements, and potentiometric surface 
elevations. 

3. Figures which summarize the following: 
• A base map illustrating site features located during the site surveys. The 

base map will include test pits, transect locations, all previously existing 
and newly installed monitoring wells, rip-rap, the Trenton Channel and 
other site features specified in Section 4.1. 

• Two strati graphic cross-sections of the site, based on surveyed ground 
surface elevations, and illustrating the depths and thicknesses of the fill, 
sand, clay, and limestone units. 

• A potentiometrie surface figure illustrating the elevation of the upper 
water table in the fill and sand units. 

4. Appendices should include the following: 

• All boring logs and well construction logs prepared during drilling and 
monitoring well installation. 

• All water level data recorded by the pressure transducers during slug 
testing. 

• All graphs used for calculating hydraulic conductivities at each newly 
installed monitoring well. 

• Photographs of the test pit excavation, including photographs of buried 
materials, as specified in the procedure for Test Pitting (Appendix A). 

BASFFinalWP060 06/26/00 
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GEOPHYSICAL SURVEY 

INTRODUCTION 

The following geophysical survey methods will be followed to locate subsurface anomalies that 
may represent buried bulk wastes, buried steel containers and metallic objects. 

METHODOLOGY 

Two geophysical sirrvey methods are available for subsurface examination; Electromagnetics 
(EM) and Magnetometry (MAG). The following paragraphs describe the methods: 

Electromagnetics 
EM is utilized to identify conductivity and inphase (metal) anomalies that may indicate 
buried bulk wastes and subsurface metallic objects. Buried metallic materials may 
signify steel drums, tanks, paint cans or other containers that may contain hazardous 
wastes. Based on the distribution of these anomalies, compared to natural soil conditions, 
the boundary of the landfill can be mapped. 

Several electromagnetic instruments are available for EM surveys. For the purpose of 
this study, a portable EM unit such as a Geonics EM-31 should be used. The EM-31 
allows for an investigation depth of 20+ feet, can be operated by one man, and can easily 
be outputted to a recorder for near-continuous profile coverage. 

The EM induction method measures the electrical properties of materials in the 
subsurface including soil, rock, groundwater and buried objects. An altemating current 
in the EM transmitter coil creates a primary magnetic field that induces electrical current 
loops in the ground. The current loops, in tum, create a secondary magnetic field 
(produced by currents in the earth). The primary and secondary magnetic fields induce a 
corresponding altemating current in the EM receiver coil where the magnitude and 
relative phase of the secondary field can be measured. These measurements are then 
converted to components of inphase and 90 degrees out-of-phase with the transmitted 
field. The out-of-phase (or quadrature-phase) component is then converted to a measure 
of apparent ground conductivity. This apparent conductivity is an estimate of the average 
conductivity of the ground in the proximity of the instrument. The inphase output of the 
EM-31 is a semi-quantitative signal representing the metallic nature of nearby targets 
(small targets are effectively filtered out of the signal). For this reason, the inphase signal 
can be a good measure of large targets such as steel dmms and tanks. 

Both the quadrature and inphase data can be recorded in analog or digital form on two 
channel, battery powered recorders. Conductivity is typically recorded in 
milliSiemens/meter (mS/m) and inphase data in parts per thousand (ppt). 

Data quality of the quadrature signal may be degraded by the presence of stmctures such 
as steel fences, utility lines or other large metallic objects. EM surveys in the presence of 
these types of objects may cause negative values in the quadrature data. 

BASFFinalWP060 06/26/00 
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GEOPHYSICAL SURVEY 

Magnetometry 
A magnetometer is designed to measure the intensity of the earth's magnetic field. 
Variations or disturbances in this relatively uniform field may be caused by the natural 
distribution of iron oxides within the underlying soil and rock or caused by the presence 
of buried iron or steel objects. Distortions of the earth's magnetic field cause higher and 
lower readings on different sides of the buried object. The larger the mass of the buried 
object or the combined mass of many objects in contact with one another, the greater the 
distortion (magnetic anomaly). 

Factors that may influence the response of the magnetometer include the size, shape, 
orientation and the state of deterioration of the object(s). Accordingly, the magnetic 
responses of buried objects may vary over a wide range, making quantitative analysis of 
the data difficult. However, semi-quantitative information may be used to assess the 
general nature of any buried ferrous materials (a magnetometer does not respond to non-
ferrous metals such as aluminum, copper, tin and brass). 

The earth's magnetic field intensity changes hourly and daily with sunspots and 
ionospheric conditions (diurnal effects). These variations produce unwanted noise and 
can affect local magnetic measurements. Older field techniques used a base station, to 
which changes in the instruments readings were frequently compared and used in 
correcting the data. A more efficient way to minimize these effects is to use two sensors 
mounted vertically with one another, measuring changes in the magnetic field 
simultaneously. This technique records the gradient field, completely canceling out any 
large uniform, diurnal variations. This instrument is called a gradiometer magnetometer 
and may be used in discrete station or continuous profile measurement modes. The 
continuous profile mode provides more data and greater flexibility. 

Magnetic data signals can be recorded using either analog or digital methods. Analog 
methods provide real-time evaluation of the data as it is collected; digital methods 
provide the advantage of recording large data sets for ease in entering the data into a 
computer for processing. Gradient magnetic data are typically recorded in units of 
nanoteslas per foot. 

DATA ACQUISITION 

To begin data collection, a reference survey grid must be set up in the area of concern. Initially a 
grid origin (OOOE/OOON) is established (typically in the southwest comer of the area to be 
investigated) and grid lines are then spaced at 20 foot intervals from that point. Areas where 
more detailed data is desired may be divided into 10 foot sections. Colored pin flags can be 
placed or spray paint can be used to mark interval lines. Once the grid is established, 
electromagnetic and magnetic readings can begin. The following paragraphs identify the process 
by which data is recorded for both methods: 

BASFFinalWP060 06/26/00 
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Electromagnetics 
EM readings should be eollected on east-west survey lines (20 feet apart) over the entire 
gridded area. Along each line, both quadrature and inphase information should be 
collected at sampling intervals of 2.5 feet and logged on a digital recorder for future data 
processing. Data should be collected in a manner such that large metal containing objects 
are avoided (such as fences, machinery, or monitoring wells). EM data should be 
periodically downloaded to a portable field computer to ensure data integrity. 

Magnetometry 
MAG readings should be eollected just as EM readings - along east-west lines (spaced 20 
feet apart) at 2.5 foot sampling intervals. During the MAG survey, gradient and total 
magnetic field measurements should be recorded and the magnetic sensors should be kept 
at least 2 feet above ground to minimize unwanted effects from surface objects. As with 
the EM survey, MAG data should be periodically downloaded to a portable field 
computer to ensure data integrity. 

RESULTS AND INTERPRETATION 

Following site surveys, results should be processed, gridded, contoured and plotted using 
software such as Surfer and combined with a site map to present the data. Figures presenting 
conductivity and inphase contour results, magnetic gradient and total magnetic field results 
should be provided for interpretation of subsurface anomalies. 

BASFFinalWPOeO 06/26/00 
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TEST PITTING 

INTRODUCTION 

This procedure will be performed to evaluate areas of geophysical anomalies and buried 
wastes. 

METHODOLOGY 

Test pits will be excavated in the vicinity of anomalies identified during the geophysical 
survey. Initial test pit dimensions will not exceed six feet wide by 10 feet deep by 100 feet long. 
If necessary, however, test pit volumes may be expanded up to 50%, as needed to define the 
extent of drum caches. The procedures for test pit installation will be as follows: 

a. Locate and stake the test pit relative to the identified EM anomaly. 

b. Using a backhoe, remove the landfill cover soils and fill material along the staked 
transect to an estimated depth of 6-10 feet below ground level (bgl) or until native 
materials are encountered. The excavated soil shall be piled along the side of the 
test pit on plastic sheeting to preclude the risk of contaminating surface soils. An 
attempt will be made to segregate the landfill cover and fill into separate piles. 

c. During performance of each test pit, monitor the breathing zone for volatile 
organic vapors using a photoionization detector (PID). PID readings should be 
compared to action levels established in a site specific health and safety plan to 
determine the level of personal protection required. 

d. Following investigation of the fill by the procedure described below, backfill the 
test pit with first the fill and then the cover material. 

The procedure for investigating the test pit and associated fill will be as follows: 

a. Visually inspect the bottom of the test pit and the soil/fill removed. Measure and 
record organic vapors in the test pit and in the material removed with a PID. Note 
any drums, metal debris, or evidence of contamination (i.e., vapors or soil 
staining). Take photographs to document the nature of the fill material. 

b. If drums are present (i.e., visible in test pit or associated fill), note the location of 
the drums and how many are present. Determine if the test pit needs to be 
expanded in any direction to uncover additional drums. Attempt to define the 
dimensions of the drum cache by expanding the test pit until additional drums are 
not uncovered. Photograph the drums and the test pits. Note how many drums 
are present, the approximate dimension of the drum cache, and if there is evidence 
of leakage or contamination associated with the drums. Following completion of 
the test pit investigation, backfill the test pit as described above. Mark the 
approximate outline of the drum cache at the surface using stakes and/or flags. 
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TEST PITTING 

c. If no drums are visible but metal debris is, note the location and describe the type 
of debris, and photograph. Backfill the test pit as described above. 

d. If neither drums nor metal debris are encountered, note the type of fill, 
photograph, and backfill the test pit as described above. 

Soil samples will be collected from up to four locations from each test pit. Up to a total 
of 24 soil samples will be collected. Soil samples will be collected from the backhoe bucket or 
from the pile of fill and soil adjacent to the excavation using a stainless steel scoopula or trowel. 
An attempt will be made to collect soils with the backhoe immediately adjacent to stained soils 
or to drums (if present). The sample handling and management procedure in Appendix A will be 
followed. 

If drums are encountered during this investigation, the location of the drum cache(s) will 
be staked immediately after backfilling the test pit(s). These staked locations will be surveyed 
by a licensed surveyor. This data will be used to construct a map of the drum cache location(s). 

BASFFinalWP060 06/26/00 
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METHANOL PRESERVATION SOIL SAMPLING 

Soil samples submitted for VOC analysis will be preserved with methanol in accordance 
with the procedures outlined in the MDEQ inter-office communication dated May 1, 2000 
(attached). 

BASFFinalWP060 06/26/00 
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INTEROFFICE COMMUNICATION 

TO: 

RECEIVED 
MAY 0 5 2000 

May 1,2000 ^ 
MALCOLM PIRNIE, INC. 

EAST LANSING, Ml 
All Environmental Response Division (ERD) District Supervisors 
All ERD Section Supervisors 
All ERD Unit Supervisors 

FROM: Patricia Brandt, Acting Field Operations Section Chief, ERD 

SUBJECT: Procedure for the Collection and Preservation of Soil Samples for Volatile 
Organic Analysis 

The-attached ERD procedure specifies procedures for sampling and preservation of soil 
samples collected for laboratory analysis of volatile organic contaminants. The 
procedure is written for use by ERD staff, or ERD contractors, collecting and submitting 
samples to the Department of Environmental Quality (DEQ) Lab, or ERD lab 
contractors. This procedure is consistent with the methanol preservation requirements 
of Operational Memorandum #6, Revision 5, and Is appropriate for all regulatory 
purposes under Part 201, Environmental Remediation, of the Natural Resources and 
Environmental Protection Act, 1994 Act 451, as amended. 

These procedures should be identified in work plans, and sampling plans wherever 
sampling and analysis of volatile organic contaminants from soils will be conducted. By 
copy of this memorandum, these procedures are also being transmitted to ail ERD 
Level-Of-Effort, Project Management, and Laboratory Contractors, in addition to the 
Michigan Environmental Laboratory Association (MELA) to assure that these 
contractors and laboratories are aware of these procedures. 

A commercial laboratory implementing this procedure is permitted minor modifications 
to the procedure including sample size, procedures for addition of methanol, procedures 
for weighing the sample, selection of sample containers, supplies and equipment, and 
similar minor changes. If other procedures or modifications of the attached procedures 
are proposed, or if there are questions about this procedure, please feel free to contact 
Mr. Arvine R. Curtis. Support Services Unit, Field Operations Section, at 517-373-8389, 
or Ms. Carol Smith, DEQ. at 517-336-9800. 

Attachment 

cc; Mr. Michael Jaeger, MELA 
Level-Of-Effort Contractors 
Project Management Contractors 
Laboratory Contractors 
Mr. Bob Avery, DWRPD 
Mr. Dennis Drake, AQD 

Mr Mr. Harold Fitch, GSD 
Mr. David Hamilton. SWQD 
Mr. Alan J. Howard, ERD 
Mr. Roger Pryzbysz, STD 
Mr. Jim Sygo, WMD 
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Environmental Response Division 

» Wear appropriate goggles and gloves. 
• Remove a methanol tube from the wide mouth jar. 
• Use scissors to cut off the top, and place the methanol into one of the pre-

weighed sample vials. 
• Place the cap on the vial and tighten it. Avoid over tightening. 
• Place a green sticker on the top of the cap. 
• Record the identification of the vial as "Methanol Field Blank", on the vial label 

and in the field notebook, for the appropriate cooler and sampling event. 
3.5. Prior to collecting samples for a specific type of soil it may be necessary to calibrate 

one syringe to approximate the amount of soil needed to meet the target weight, and 
use that syringe as a comparison for how much sample is needed. 

3.6. Place the wide mouth glass jar. used for preventing balance contamination, on the 
balance. 

3.7. Identify the location, date, and time of sampling on the vial label. Record this 
information in the field log book. Other than the warning label, do not place any 
labels/stickers/tape and etc.. on the pre-weighed sample vials. 

3.8. If a methanol field blank is being used at the collection site to measure possible 
contamination, remove the cap from a methanol field blank prepared in 3.4 above, 
place the opened vial in the collection area for the approximate time it takes to collect 
a sample, and then cap the methanol field blank for storage and transport to the 
laboratory. 

3.9. Place a pre-weighed VOC vial and syringe in the jar. 
3.10. Record the weight in the field log book. If the balance features re-zeroing, zero the 

balance. 
3.11. Remove the syringe. If a cap is provided, remove the cap and place it In the jar. 
3.12. Insert the open end of the syringe into a fresh face of undisturbed soil and fill it as 

appropriate according to the calibration of the syringe (Step 3,5). 
3.13. If necessary, use your gloved finger (decontaminate before next sample) or other 

appropriate instrument and push the soil deeper into the syringe sampler. 
3.14. If a cap was provided, immediately cap the end of the syringe. 
3.15. Place the syringe in the jar on the balance. Read the weight, and if necessary, 

subtract the weight of the syringe, vial, and jar, as appropriate, to determine the 
weight of the soil. 

3.16. If the weight is more than the maximum amount allowed, extrude enough soil to obtain 
the target amount within the specified tolerance, and re-weigh. See Section 4 of this 
document, "Specifications for the Collection of Samples Using Methanol 
Preservation", for the applicable target sample size and tolerance. 

3.17. Repeat steps 3.6 - 3.15 above If the weight is less than the minimum amount allowed. 
3.18. Record the soil weight in the field notebook. DO NOT RECORD the weight on the 

sample vial label. 
3.19. Remove the cap from the sample vial and place It in the jar on the balance, with the 

septum upwards. 
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3.20. Immediately remove a methanol tube from the wide mouth glass storage jar, and 
holding the tube upright, use scissors to cut (plastic) off one end. 

3.21. Perform one of the following steps. Step a. is preferable as it minimizes the chance of 
spillage. 
a. insert the open end of the syringe sampler into the vial, push the plunger and 

extrude the soil. Immediately pour the methanol into the sample vial, being careful 
to avoid spillage. 

b. Pour the methanol into the sample vial, taking care to avoid spillage, insert the 
open end of the syringe sampler into the vial, and carefully extrude the soil, taking 
care to avoid spillage. Loss of several drops will not make a significant difference 
in the results. If a significant amount is spilled, a new sample must be collected, or 
the sample must be appropriately flagged to indicate estimated results. 

3.22. Using a clean brush, paper towel, or other suitable material, thoroughly wipe excess 
soil particles from the threads and vial body. Particles left on the threads will prevent 
a good seal. 

3.23. Place the VOC cap on the sample vial. The cap must be tight; however, over
tightening should be avoided. 

3.24- Gently swirl the sample and methanol for about 10 seconds to break up the soil. DO 
NOT SHAKE. 

3.25. Attach a green sticker on the sample vial cap to indicate a hazardous waste. 
3.26. Place the sample In a plastic bag on ice in a cooler. 
3.27. Using the syringe sampler, take another sample from the soil. 
3.28. Cap and label the syringe with the sample Identification. 
3.29. Place the syringe with the sample In the plastic bag. This sample is for dry weight 

determination. 
3.30. Decontaminate the jar/balance using standard decontamination procedures. 
3.31. Unuseable methanol must be returned to the laboratory for disposal. 

4. Specifications for the Collection of Samples Using Methanol Preservation 
Target Soil Weight 
Maximum Allowed Weight 
Minimum Allowed Weight 
Methanol Volume (provided in tubes) 
Wide Mouth Jars (to prevent balance contamination) 
Wide Mouth Jars (for storing Methanol tubes) 
Green Sticker to Warn of Hazardous Waste; To fit VOC Cap 
Size of VOC Sampling Vials 40 - ml. 
Sub Coring Device (Syringe Sampler) 10 - rn' 

10 - grams. 
11 - grams. 
9 - grams. 
10 - mi-
4 - oz. 
8 -oz. 
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6. Health and Safety: Methanol (Chemical Abstract Number 67-56-1) ampoules, tubes, and 
vials must be provided to field staff inside protective containers to hold any spillage. 
Methanol is a toxic and flammable liquid. Handle vy/ith proper safely precautions. Wear 
protective gloves. Nitrile Rubber or Won are recommended. Avoid inhalation. Store and 
handle in a ventilated area, away from sources of ignition and extreme heat. Store 
methanol in a cool place, preferably in sample coolers on ice. This is especially important 
for methanol in tubes, where pressure buildup due to extreme beat may result in rupture. 
Vials should be opened and closed quickly during collection. In the event of eye contact, 
immediately flush with large amounts of water for at least 15 minutes, occasionally lifting 
upper and lower lids. Seek medical attention immediately. 

6. Shipping: The shipping of methanol is regulated by the U.S. Department of Transportation, 
Title 49 of the Code of Federal Regulations. The DOT number is UN 1230. The amount of 
methanol used for sample preservation falls under the exemption for small quantities. 
Requirements for shipment of samples by common carrier are as follows: 
• Maximum volume of methanol In a sample container cannot exceed 30 ml. 
• The sample container cannot be full of methanol. 
• Sufficient absorbent material must be used to completely absorb sample content. 
• Each cooler must have less than 500 ml of methanol. 
• The cooler or package weight must not exceed 64 pounds. 
• Each cooler must be identified as containing less than 5000 ml methanol. 

7. Apparatus and Materials: 

The following supplies are routinely provided by the MDEQ laboratory. 
• Methanol Sampling Kit/Method 5035 Sampling Kit: The MDEQ laboratory provides the 

necessary supplies as a kit. The specific sizes of containers, and quantities of methanol 
and samples, are provided in Section 4 of this document, "Specification for the Collection 
of Samples Using Methanol Preservation". Supplies for the collection of soil samples for 
VOC analysis should be provided by the laboratory performing the analysis. When this 
is not possible, the collection personnel must coordinate with the laboratory to ensure 
the necessary quality control checks are performed. 

• Cerfifled Methanol - Methanol certified for purge and trap GC, is verified analytically 
prior to sampling (by lot). Preferably the methanol is provided In sealed containers, such 
as ampoules, tubes, or VOC sampling vials. 
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• Sub-Coring Device - A contaminant free syringe type device, of suitable size, to allow 
sub-sampling of the targeted amount of soil. 

• VOC Syringe Labels - Methanol resistant labels. 
• Hazardous Waste Warning Label - Suitable vial labels to warn personnel of the presence 

of methanol as a preservative. 
• Wide Mouth Jar (for holding methanol tubes) - Of suitable size to allow temporary 

storage and shipment of the methanol tubes. 
» Wide Mouth Jar (tor preventing balance contamination) - Of suitable size to allow 

temporary storage of the syringe type sampler and VOC sample vial. 
• VOC Vials - Vials with Teflon TFE lined septa, pre-weighed, with methanol resistant 

labels. 

The following apparatus/materials need to be provided by field staff: 
• Field Balance - Capable of holding sampling viai and syringe, on the wide mouth jar 

used to prevent balance contamination, and measurement within +.0.2 grams. 
• Calibration Weight - Near or equal to the target sample weight. 
• Absorbent Materia! - If the samples are to be shipped by common carrier, vermiculite or 

similar material, sufficient to completely absorb the methanol for each sample, 
• Protective Wear - Nitrile rubber or Viton gloves. Splash proof safety goggles. 
• Plastic Bags - Air tight seals, capable of holding three sample VOC vials, and sub-coring 

device. 
• SOP - Procedure for Collection and Methanol Preservation of soil samples for Volatile 

Organlcs. 

8. Sample Containers, Preservation, and Holding Times 

• Sample Containers: Use VOC Vials with Teflon TFE lined septa of suitable size to hold 
the soil plus methanol. The vials are supplied with methanol resistant labels. 

• Preservation: Use an approximate one to one ratio of soli weight to methanol volume for 
proper preservation. Because field sampling cannot ensure the exact amount of soil and 
methanol, maximum and minimum limits are specified for the weight of soli and amount 
of methanol. The minimum and maximum weights of soli applicable to this procedure 
are provided in the section of this document "Specifications for the Collection of 
Samples Using Methanol Preservation", if these are exceeded, the sample must be 
appropriately identified and the laboratory results Interpreted as estimates. 
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• Holding Time: The maximum allowable holding time applicable for samples preserved in 
the field with methanol is 14 days from sample collection to analysis. The laboratory is 
required to identify results that are generated outside holding times. If the maximum 
allowable holding time is exceeded, interpret the results as minimum concentrations of 
the measured compounds. Staff should make appropriate plans to ensure prompt 
delivery of the samples to the laboratory such that analysis can be conducted within the 
holding time. A good rule of thumb Is to deliver samples to the laboratory within four 
days of collection, 

9. Quality Control 

9.1 Sample contamination Is the inadvertent addition of substances to the sample container 
that are not present in the sample. This may occur during the storage, transportation, 
sampling, and analysis of samples. Methanol field blanks are used to measure 
contamination during the storage, transport, and collection of samples for volatile 
parameters. A methanol field blank is a sample vial containing a pre-measured 
quantity of methanol preservative. The blank is prepared in a contaminant free area, 
carried into the field and exposed to the sample location by removing the cap for 
approximately the amount of time needed to collect a soil sample. The following 
outlines sources of VOC contamination and procedures for their control, measurement, 
and corrective actions. 
• Methanol Contamination: VOCs can originate In the reagent methanol used for 

preservation. The MDEQ Laboratory provides only purge and trap grade methanol, 
verifies suitability before shipping to the field, and documents the suitability. If 
other methanol sources are used, e.g., from other laboratories, the source of the 
methanol should be purge and trap grade, analyzed to measure possible 
contamination, and documented. In addition, field staff should maintain 
documentation of the methanol lot numbers for all associated samples. If 
consistently high levels of compounds are measured In methanol field blanks 
associated with a specific lot number, request the laboratory to verify the quality of 
the methanol lot used to preserve the samples. If the methanol is found to be 
contaminated, the laboratory can subtract the methanol contamination from the 
sample results. 

• Airborne Contamination: VOCs in the air may enter the sample container by 
diffusion through the via! septum during shipment, storage, collection, and analysis. 
To control such contamination use appropriate VOC sample vials; avoid sources 
that generate VOCs, such as petroleum products, especially auto exhaust fumes; 
keep sample containers in coolers as much as possible; collect samples quickly; 
and use methanol provided in sealed ampoules, tubes, or VOC vials. When 
positive results are measured in methanol field blanks and field sources of airborne 
contaminants are suspected, data must be carefully evaluated in view of the 
positive field blanks. Sample results that are similar to the methanol field blank 
results should be disregarded. Attempt to isolate the source of contamination and 
Incorporate appropriate procedures to avoid similar circumstances. 
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9.2 Field Balance Calibration Check; Check the calibration for the balance used for 
weighing the sample in the field prior to each sampling event. Record this check In the 
field notebook. Use manufacturer's Instructions to perform this check. If none are 
available, a weight of known value equal, or near the target sample weight, may be 
used to check the performance of the balance. The check must be within 
specifications provided by the manufacturer. Follow the manufacturer's instructions for 
corrective actions if provided. 

9.3 Corrections for Samples with High Water Content: Concentrations of volatile 
compounds In soils must be reported on a dry weight basis. The water from the 
sample is miscible with the rriethanol and increases the total volume from which a sub-
sample is taken for analysis. If this increased volume is not taken into consideration 
and results adjusted accordingly, the reported concentrations of volatile compounds 
will be tower than the actual concentrations. The ERD does not consider this 
difference to be significant for soils less than 25 percent moisture, those normally 
encountered in the environment, and an adjustment Is not needed. If the project 
objectives are stringent or samples of higher moisture content are expected, contact 
the OEQ Lab to discuss options. 

10. Method 5035 Requirements: U.S. Environmental Protection Agency Method 5035 
provides several procedures for the collection and analysis of soils for VOCs. These 
procedures include bulk sampling, methanol preservation, sealed samplers, and containers 
designed to be attached directly to the laboratory's analytical instrumentation. Because bulk 
sampling is susceptible to volatilization and blodegradation loses, bulk sampling is not an 
acceptable option. The MDEQ will accept data generated using the other procedures in 
Method 5035, 

Method 5035 specifies separate procedures for high and low concentration samples. The 
high concentration procedure In Method 5035, using methanol preservation In the field, is 
the most cost effective, dependable, and easiest procedure to implement with existing 
equipment. Additionally, the methanol preservation procedure represents the standard by 
which other soil sampling procedures are compared. For these reasons, the MDEQ. ERD 
has adopted the high concentration procedure using methanol preservation in the field as 
provided In this document. Target detection limit guidance for VOCs using methanol 
preservation is provided in Operational Memorandum #6. Other MDEQ divisions may 
specify other procedures and requirements for implementation of Method 5035. Contact the 
appropriate division within MDEQ for guidance. 
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11, Modifications to Methanol Preservation Procedures 

This methanol procedure is specific to ERD field staff and the MDEQ lab. A lab 
implementing this procedure may make minor modifications to the sample size, procedures 
for addition of methanol to the sample, and procedures for weighing the sample according 
to the following. 
• A variety of sample sizes and methanol volumes are acceptable, as long as the ratio of 

the weight of the soil to the volume of methanol is one to one, and meets the 
requirements and tolerances of the laboratory performing the analysis. Typically ten to 
twenty-five grams of soil is necessary with not more than + ten percent error. 

• In order of preference, methanol can be provided to field staff In: a) sealed tubes, b) 
VOC vials pre-weighed with a specified amount of methanol, or c) reagent dispensing 
bottles. Methanol in tubes has distinct advantages and must be used when possible. 
While using methanol in VOC viais Is convenient, it requires the soil sample to be 
extruded into the methanol, which increases the chance of spillage. A disadvantage of 
using methanol from reagent bottles Is that the entire lot of methanol may be 
contaminated by ambient air. 

• Weighing the methanol preserved sample in the field or laboratory is acceptable. If 
performed in the field, the weights must be provided to the laboratory with the samples. 

References 

1. Method 5035, "Closed-System Purge-and-Trap and Extraction for Volatiles Organics in 
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DRILLING AND WELL CONSTRUCTION 

INTRODUCTION 

This guideline presents details of the method and materials to be followed and used for 
construction of monitoring wells and piezometers in overburden using hollow stem augers. 
ASTM 5092-90 details the minimum standards to be followed for the design and installation of 
groundwater monitoring wells. 

HOLLOW STEM AUGER DRILLING 

ASTM Standard practices for using hollow stem augers for geoenvironmental exploration 
(ASTM D5784-95) will be followed. 

DOUBLE-CASED WELL INSTALLATION 

1. Advance a pilot borehole using 4'/4-inch ID HSA. Conduct continuous split-
spoon sampling to evaluate stratigraphy, and to determine the depth of the top of 
the upper most confining unit. Drill the pilot borehole to a maximum of 3 feet 
into the confining unit. 

2. Remove the 4%-inch ID HSA from the borehole, and stage augers for 
decontamination. 

3. Ream the borehole using 12'/4-inch ID HSA to the same depth as the pilot hole (a 
maximum of 3 feet into the confining unit). Through the 121/4-inch HSA, install 
an appropriate length of 10-inch ID, solid steel casing from a depth of 3 feet into 
the confining unit, to the ground surface. 

4. Cement the 10-inch casing in place using tremmie rods to fill the annular space 
between the casing and augers. Remove the 12'/4-inch ID HSA during cementing 
and stage the augers for decontamination. Allow cement to cure a minimum of 24 
hours before proceeding with drilling, sampling, or well installation activities. 

5. Continue the subsurface investigation through the 10-inch steel casing to the 
target depth using 4%-inch ID HSA. 

WELL CONSTRUCTION METHODOLOGY 

1. Each monitoring well will be installed in its own borehole. 

2. Advance borehole to the desired depth using a 4'/4-inch ID HSA. Remove drill 
rods and center plug fi-om augers and verify borehole depth using weighted 
measuring tape. 

3. Insert well screen and riser pipe equipped with centralizers (if required) into 
borehole through the HSA. 

BASFFinalWP060 06/26/00 
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4. Add sand pack materials to the screen section of the well while slowly backing 
augers or casing out of the borehole with careful measurement of the sand pack 
thickness. The filter pack, when complete, should extend two to three feet above 
the well screen within the borehole. Measure the depth of the sand pack 
frequently with weighted tape while adding sand. 

5. Add bentonite pellet seal above the sand pack (if required) and again remove the 
augers slowly. The bentonite seal should extend at least 6" above the top of the 
filter pack section. (Note: If bentonite seal is placed above the ground water 
level within the borehole, potable water should be added to hydrate the bentonite 
pellets.) 

6. Grout the remaining annular space by pouring or tremmie (as required), to about 2 
to 3 feet below surface. Allow grout to set up, install protective casing, cap and 
lock; and cement in place. The well number should be affixed to the protective 
casing or placed on a marker post. Under circumstances where the borehole is 
deep and the formation has a low hydraulic conductivity it may be desirable to 
add potable water to the well prior to grouting to offset the pressure (weight) of 
the grout thereby minimizing the potential for the grout to penetrate the sand 
pack. 

7. Document construction details on a Well Construction Log form (example 
attached). 

CONSTRUCTION MATERIALS 

Well Screen and Riser - Flush threaded screen and riser materials will be used. Screen will be 3 
or 5 feet long, constructed of PVC wire wound, 7 or 10 slot, 2" diameter. Casing will be of 2" 
ID PVC. A vent hole will be drilled one inch below the rim of each riser pipe of all monitoring 
wells. The wells will then be capped with a J-plug to prevent the entry of foreign objects into the 
well. 

Bentonite Well Seal - The bentonite should be from a commercial source free of chemical 
additives (granular or powdered for grout and pelletized for seal). 

Grout - Mixture of bentonite, cement and water in accordance with the following specifications 
or as specified by on-site geologist. Premix bentonite and water prior to adding cement. 

Grout Slurry Composition (% Weight) 
1.5 to 5.0% -Bentonite 
40 to 60% -Cement (Portland Type I) 
40 to 60% -Water 
5 to 20% -Sand 
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DRILLING AND WELL CONSTRUCTION 

Sand Pack - The sand pack should consist of clean, inert, siliceous, rounded to subrounded 
particles. Sand pack particle size will depend on the formation and the slot size of the screen. 

Protective Casing, Locking Cap and Lock - Protective casing with a lockable cap will be 
cemented in place around the riser at least 3' below ground level. The inside diameter of the 
protective casing should be a minimum of 2-inches larger than the outside diameter of the riser. 
All locks will be keyed alike. After the protective casing is installed, a drain hole will be drilled 
into the protective casing just above the ground surface. 

A sample of cement, bentonite, and sand used in well construction will be saved in a labeled, 
glass jar. 

DECONTAMINATION 

Well Casing - Prior to well installation, well casings will be decontaminated in the field to 
remove any residue that may exist in the well casing pipe as a result of manufacturing or 
shipping. The well casings will be first scrubbed inside with a brush, water, and TSP to remove 
any oils and debris, then steamed cleaned and wrapped or placed in plastic until installation. 
During the installation process, clean surgical gloves will be used in handling the well casings, 
screens, and other materials that will be going into the borehole. 

Drill Rigs - Upon completion of the monitoring well installation at each location, the augers will 
be steamed cleaned, and the back of the drilling rig power washed at the designated staging area, 
prior to mobilization to the next boring location. 

BASFFinalWP060 06/26/00 
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WELL CONSTRUCTION LOG 
IWELL#: ISITENAMET 

DATE: 
lING#; 

CONSTRUCTION DETAILS 
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TO 
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NO 
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10 
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NOTES: 

AGL - ABOVE GROUND LEVEL BGL - BELOW GROUND LEVEL 
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SPLIT-SPOON SAMPLING 

INTRODUCTION 

A split-spoon sampling device will be used to collect representative soil samples for description, 
laboratory testing and as a measure of resistance of soil to sampler penetration. 

METHODOLOGY 

1. Place plastic sheeting on a sturdy workbench or other appropriate work surface to 
prevent the split-spoon and its contents from coming in contact with the 
workbench (several layers of sheeting may be placed on the workbench so that 
they may be removed between each sample or as needed). 

2. Mark four 6-inch intervals on the drill rods relative to a drive reference point on 
the rig. With the sampler resting on the bottom of the hole, drive the sampler with 
the 140 lb. hammer falling freely over the 30-inch fall until 24 inches have been 
penetrated or 100 blows applied. 

3. Record the number of blows per 6 inches. Determine the Standard Penetration 
Test N value by adding the blows for the 6 to 12 inches and 12 to 18-inch interval 
of each sample attempt. (ASTM Method D 1586). 

4. Open sampler, split the sample in half with stainless steel knife, and immediately 
check for organic vapors with a PID. Next transfer samples into appropriate 
sample bottle as necessary for any required analyses. If VOCs analysis is 
required, collect sampling using the methanol preservation method (see procedure 
for Methanol Preservation Soil Sampling). Standard sample management 
procedures will be followed (see Sample Handling and Management Procedure in 
Appendix A). 

5. Document all soil properties and sample depths in a Boring Log (example 
attached). Soil types should be described in accordance with ASTM 2488-93. 

EQUIPMENT REQUIREMENTS 

Personal protective garment and gear (if applicable) 

Photoionization Detector 

Sampling knife (stainless steel) 

Trowel or scoopulas (stainless steel) 

Engineer's rule/measuring tape 

Boring Log form 

Suitable pre-labeled sample container(s) 
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SPLIT-SPOON SAMPLING 
• Gloves (latex) 

DECONTAMINATION 

1. Wash equipment thoroughly with TSP or Liquinox and tap water using a brush to 
remove any partieulate matter or surface film; 

2. Rinse with tap water twice. 
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LOCATION SKETCH (not to scale) 

-NUMBER 
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WELL DEVELOPMENT 

INTRODUCTION 

This guideline presents a method for developing monitoring wells following completion of 
drilling and well installation. 

METHODOLOGY 

1. Select an appropriate well development method based upon water level depth, 
well productivity and sediment content of water. Well development options 
include: 

Bailing 

Manual pumping using a Waterra^"^ pump. 

Powered suction-lift pumping. 

Air-lift development. 

2. Assemble and decontaminate equipment if necessary, and install it in the 
monitoring well. Care should be taken not to introduce sediment or contaminants 
with the equipment during installation. 

3. Develop the well by repeatedly removing water from the well until the discharge 
water is relatively sediment free. Monitor development effectiveness at regular 
intervals. Record both volume of water removed and groundwater clarity 
measurements on the well construction log. 

4. Initiate well development gently, then slowly increase the degree of agitation to 
remove fines from the well bottom and sand pack. Gentle well development is 
critical in silty and clayey formations, as these fines may be continuously pulled 
into the under vigorous development conditions. 

5. Discontinue well development, either when the turbidity of the discharged water 
reaches a predetermined value, or when the turbidity/clarity of the groundwater 
being removed stabilizes, indicating that additional development will be 
ineffective. 

BASFFinalWP060 
3940-014-Ft20 

06/26/00 
A-14 



mADJUULivn 
PIRNflE 

WELL DEVELOPMENT 

REFERENCES 

New York State Department of Environmental Conservation, July 1988, Drilling and 
Monitoring Guidance Manual. 

Gass T.E. Monitoring Well Filter Pack and Screen Slot Selection: A reassessment of 
Design Parameters. Water Well Journal, June 1988, pp. 30-32. 

ASTM 5521-94 - Standard Guide for Development of Groundwater Monitoring Wells in 
Granular Aquifers. 
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SLUG TESTING 

INTRODUCTION 

A guide for selection of slug testing methods can be found in ASTM D 4043 - Guide for 

Selection of Aquifer-Test Method in Determining Hydraulic Properties by Well Techniques. 

This guideline summarizes procedures for performing slug tests on monitoring wells using the 

solid-slug method and the air-slug method. 

AIR-SLUG METHOD 

1. Set a pressure transducer near the bottom of the well and connect transducer to 
Hermit® data logger. 

2. Program logger to record changes in hydraulic head (i.e. water level) versus time 
(logarithmic sampling interval). 

3. Connect air slug testing tool to the top of the monitoring well. At the wellhead, 
the testing tool will be fitted with valves for applying and releasing the air 
pressure, and with a compression fitting to allow a transducer to pass through the 
tool. 

4. Induce an "instantaneous" head change in the well by means of an air slug 
(Prosser, 1981). When air pressure is applied, an air bubble will form that 
displaces water in the well. The displaced water initially raises the water level in 
the well, but this water will be absorbed rapidly by the aquifer and the well will 
return to static (i.e., starting) conditions. 

5. Initiate the test by simultaneously starting the data logger and opening a pressure 
release valve at the top of the tool, which will result in a nearly instantaneous 
change (i.e. drop) of the hydraulic head in the well. 

6. Monitor recovery in the well using the data logger. Once the well has completely 
recovered, as demonstrated by stabilized hydraulic head readings, end the test by 
stopping the data logger. 

7. Repeat test 2-3 times on each well. 

8. Repeat steps 1 through 7 for each well. The logger data will be downloaded to a 
computer for subsequent analysis. The slug testing data will be analyzed using 
the Bouwer and Rice (1976) analytical procedure. 

BASFFinalWP060 06/26/00 
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SLUG TESTING 

SOLID-SLUG METHOD 

The solid slug is constructed of copper or PVC copper piping, completely filled with sand and 
securely capped on both ends. The solid slug should have a length of approximately 4 feet, with 
as large a diameter as possible as to displace the maximum amount of water inside the well 
casing. The outer diameter of the capped ends of the solid slug must be smaller than the inner 
diameter of the well casing. An eyelet must he attached to the top of the slug, and bailer cord 
attached for lowering and raising the slug inside the well casing. 

The solid-slug test method consists of a "falling head" test, and a "rising head" test. 

1. Set a pressure transducer near the bottom of the well and connect transducer to 
Hermit® data logger. 

2. Program logger to record changes in hydraulic head (i.e. water level) versus time 
(logarithmic sampling interval). 

3. Perform the "falling head" test. Induce an "instantaneous" rise in potentiometric 
head in the well by quickly lowering the slug into the well, and initiate the test by 
simultaneously starting the data logger. 

4. Monitor the water level in the well as it returns to pre-test conditions. Once the 
well has completely returned to pre-test conditions, as demonstrated by stabilized 
head readings, end the test by stopping the data logger. 

5. Perform the "rising head" test. Induce an "instantaneous" drop in potentiometric 
head in the well by quickly removing the slug from the well, and initiate the test 
by simultaneously starting the data logger. 

6. Monitor the water level in the well as it returns to pre-test conditions. Once the 
well has completely returned to pre-test conditions, as demonstrated by stabilized 
head readings, end the test by stopping the data logger. 

7. Repeat the test to obtain two sets of "rising head" data and two sets of "falling 
head" data for each well. 

8. Repeat steps 1 through 7 for each well. The logger data will be downloaded to a 
computer for subsequent analysis. The slug testing data will be analyzed using 
the Bouwer and Rice (1976) analytical procedure. 

Slug test data presentation should include: tables of data collected; data plots used in the analysis 
of the data; and calculation of hydraulic conductivity. 
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WATER LEVEL MEASUREMENT 

INTRODUCTION 

This procedure describes the method for measuring water levels in monitoring 
wells/piezometers. Any wells which are capped with an unvented cap will be uncapped to allow 
the water level to equilibrate with the atmospheric pressure for approximately two hours. Slowly 
recharging wells will be allowed to equalize for a longer time as needed. 

METHODOLOGY 

1. Pre-clean water level probe and lower portion of cable following the 
decontamination procedures described below. 

2. Lower probe slowly into the monitoring well until the audible alarm, which 
indicates water, sounds. 

3. Read depth from the graduated cable, to the nearest 100th (0.01) of a foot using 
either the V-notched reference point on the well riser or the highest point on the 
well riser as a reference. Repeat the measurement for confirmation, and record 
the water level on a Water Level Record form (attached). 

4. Remove the probe from the well slowly, drying the cable and probe with a clean 
paper towel. 

5. Replace well cap and lock protective cap in place. 

6. Present water level data in accordance with ASTM D 6000-96 - Standard Guide 
for Presentation of Water-Level Information from Ground-Water Sites. 

EQUIPMENT REQUIREMENTS 

• Personal protective garment and gear (if applicable) 

• Water level indicator 

• Engineers measuring tape 

• Water Level Record form 

• Decontamination supplies 

DECONTAMINATION 

1. Wash with Liquinox or TSP and water solution. 
2. Rinse with tap water twice 

BASFFinalWP060 06/26/00 
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1 

1 
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FREE PRODUCT LEVEL MONITORING 

INTRODUCTION 

This procedure presents a method for obtaining product and water levels from product 
monitoring wells/piezometers. Any wells which are capped with an unvented cap will be 
uncapped to allow the water level to equilibrate with the atmospheric pressure for approximately 
two hours. Slowly recharging wells will be allowed to equalize for longer time. 

METHODOLOGY 

1. Pre-clean oil/water interface probe and lower portion of cable following the 
decontamination procedures described below. 

2. Lower probe slowly into the monitoring well until the audible alarm, which 
indicates NAPL, sounds. 

3. If NAPL is encountered above the water level, read depth from the graduated 
cable, to the nearest 100th (0.01) of a foot using either the V-notched reference 
point on the well riser or the highest point on the well riser as a reference. Repeat 
the measurement for confirmation, and record the product level on a Water Level 
Record form (see form attached to the Water Level Measurement guideline). 

4. Continue lowering probe slowly into the monitoring well until a second alarm 
sounds. This second alarm indicates water is present. 

5. Read depth from the graduated cable, to the nearest 100th (0.01) of a foot using 
either the V-notched reference point on the well riser or the highest point on the 
well riser as a reference. Repeat the measurement for confirmation, and record 
the water level on a Water Level Form (see form attached to the Water Level 
Measurement guideline). 

I 

6. Continue to lower probe slowly into the monitoring well until the audible alarm, 
indicating NAPL, sounds or until the probe contacts the bottom of the well. 

7. If NAPL is encountered at the bottom of the well, read depth from the graduated 
cable, to the nearest 100th (0.01) of a foot using either the V-notched reference 
point on the well riser or the highest point on the well riser as a reference. Repeat 
the measurement for confirmation, and record the water level on a Water Level 
Form (see form attached to the Water Level Measurement guideline). Also record 
the depth of the bottom of the well, to evaluate the thickness of the NAPL. 

8. Remove the probe from the well slowly, drying the cable and probe with a clean 
paper towel. 

9. Replace well cap and lock protective cap in place. 

BASFFinalWP060 06/26/00 
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FREE PRODUCT LEVEL MONITORING 

EQUIPMENT REQUIREMENTS 

Personal protective garment and gear (if applicable) 

Oil/water interface indicator. 

Engineers measuring tape 

Water Level Record form (see the form attached to the Water Level Measurement 
guideline) 

Decontamination supplies 

DECONTAMINATION 

1. Wash with Liquinox or TSP and water solution. 

2. Rinse with tap water twice. 

BASFFinalWPOeO 06/26/00 
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GROUNDWATER SAMPLING 

Prior to groundwater sampling, water levels in monitoring wells will be measured as 
outlined in the Water Level Measurement procedure (Appendix A). In addition, prior to 
groundwater sampling, the presence or absence of free product in monitoring wells will be 
evaluated as outlined in the Free Product Measurement procedure (Appendix A). 

Low flow groundwater sampling will be performed in accordance with EPA Document 
EPA/540/S-95/504, April 1996 (attached). 

BASFFinalWP060 06/26/00 
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!^RD-GEOL. SERVICES 
LOW-FLOW (MINIMAL DRAWDOWN) 
GROUND-WATER SAMPUNG PRimOMnpERD S.E. MICH. 

by Rabaft W. Puis' and Wehaal J. Barealei a* 

iaekgraund 

The Reglonai Supedund Qreund Water Forum la a 
^up of grsund'water scientists, reprssanting EPA's 
Regional Supedund Offices, organized to ettdtange 
IMonnatlon related to gtound-waier remediation at Superfund 
«'»& One of the major concerns of the Porum is the 
sampling of ground water 10 support alie assassmeni and 
remedial performance monitoring Qtijectfves. This paper is 
intended to provide background information on the 
deveinpment of low-flow sampling pitwedures and Its 
application under a variety of hydrogeoioglo setlinas. It is 
hoped that the paper will support the prodiKtioti of standard 
operating praaodures for use by EPA Regiffiial personnel and 
other anviranmantal prgfesskinais er^aged In ̂ und-waier 
sampling. 

For further intormsiion contact: Robert Puis. 405*436-8&43, 
Subsurface Ftomadiatlen and ProicelieA i3hris(en. NRMRL. 
Ada, OHIahoma. 

I. tfweduetian 

The maihods and objectives of gioundwrater 
sampling to assess water quality have evotvad over time. 
Initially the emphasis was on the assessment of water quality 
of aquifers aa aourees of drinking water. Large water-bearing 

RLE 
COUNTY 

units were Identified and Mmpled In keeping with that 
objective. These were highly produco've aquifers that 
supplied drinking water via privaio wells or through public 
water supply systems. Gradually, with the increasing awars-
noss of subsurface pollution of these water resources, the 
understanding of oomplex hydrogaochamieal processes 
which govern the fate and transport of contaminants in the 
subsurface inoreased. Thie increase in understanding was 
also due to advances in a number of seieniino disciplines and 
Improvemente in toole used for site dteracieruatiart ana 
ground-water sampling. Ground>water quality investigations 
where pollution was detected irtitiaily borrowed ideas, 
mi^ods, and materieie ror site charaeterizatlon from tne 
water supply neie and water anaiysia from public heolih 
praetlCM, This included the materiais arxi manner in which 
monttortng wells ware inetaliad and the way in which water 
was breughi to the surface, treaied, presei^ and analyzed. 
The prevaUlng conceptual Ideas included convenient generali
zations of groundwvatar resourees in lerms of large ana 
relatively homogeneous hydrologic units. With lime it became 
apparent (hat oonventlonai water suppfy generaiizatione at 
/tompgeneOydid not adequately rapreaent field data regard
ing pollution of theee^subsuiface resources. The impnnani 
role of heterpgenertybecame Increasingly dear not onty in 
geologic terms, but also In terms of compiBx physical. 

'Mrttonti Mtk Alpiwgamenr dlesMutA lalwmfiNy. u.& EPA 
*Unl¥9nitratUlehfaM 

Superfund Technology Support Center for 
Ground Water 
Neiional Riek Management Reeearoh Lebei^ery 
Subaurfsce Protection end Ramedlstlon Olvletan 
Robon S. Kerr Environntanlei Reaeareh Center 
Ada, Okfahome 

Technolnny irmovaSor ornoe 
Olfloe of Sdid Wesm ane Emergency 
RaSPOflM, us EPA. WuMnodn. DC 
Wansr W. KovaUek. Jr.. F>h.O. 
PMciar 
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diemicAl and biological subsurface prccsssas. WItfi greater 
appreciation of (tie role of beierogeneity, K became evident 
that subsurface pollution was ubiquitous and encompassed 
the unsaturated zone to the deep subsurface and included 
unconsolidated sediments, fractured rock, ami aquftsrds or 
luw^ielding or Impermeable formetions. Small-scale pro
cesses and heierogeneities were stiown to be important In 
ideniifylno cantarfiinanTdlstrtbutlone and In eontretling water 
and contaminant flow paths. 

it Is beyond tne scape of this paper to summarize alt 
tne advances In the field of ground-weier quality investiga
tions and remediation, but two particular issues have bearing 
on ground-water sampling today; aquifer heterogeneity and 
^loidal transport Aquifer heterogeneldes affect coniamineni 
flow paSts and include variations in geology, geocStemlsiry, 
hydroloBy and microbiology. As methods and the tools 
available for subsurface Investigatiorts have become tncreas-
ingly sophlsiieaied and uruferstandlr^ of the subsurface 
environtnent has advanced, there ia an awareness thai In 
most cases a prima^ concerrt for site invesiigBiions is 
Maractertzatlon of contaminant flow paths rather than entire 
aquifers. In fact in many cases, plume diickrtess can be less 
than well eoreeri lengtns (e.g., 3-6 m) lypicaliy instalied at 
hazardous waste sites TO detect and monitor plume movement 
over time. Small-scale dllferences have increasingly been 
shown to be Important and there Is a general treiKl toward 
smaller diameter wella and shorter scresrw. 

The hydrogeoohemioai signifioance of colloidal-size 
partldea in subeurface systems fias beert realized during the 
past several years (Qschwend and Reynofds, 1987; McCarthy 
and Zachora. 1989; Puis, 1S90; Ryan and Qsehwend, 1990). 
This realization resulted from both Held and laboratory studies 
that showed faster contaminam mtgratlon over greater 
distances and at higher concentralions than flow and trans
port modal predictians would si^gesi (Buddemeier and Hum, 
1986; Snfietd ar«3 Bongt^on, 19^; Penrose ei al, 1990). 
Such models lypfeafly account tor interaoSon between tne 
mobile aquaoiB and Immobile solid phases, but do not allow 
for a mobile, reactive solid phase. II is recognition of Ihis third 
pnaee as a pesslbte means of contaminant transport that has 
brought increasing attention to the manner in which samples 
are collectad and processed for analysis (Puis et al.. 1990; 
McCarthy and Ossp4eidre. 1993; BacKhus at ai., 1993; u. S. 
EPA. 1995). If such a phase is present In sufflclent mass, 
possesses high sorption reactit^. large surface area, and 
remains stable in suspension, ft ean serve es an importam 
mechanism to facilitate contaminant transport In many types 
of subsurface systems. 

Coliolda are panicles that are sutfieientiy small so 
that the surface free energy of the panfcle dominates the IMJIK 
free energy. Typically, in ground water, this includes panides 
with diameters between i ana tOQO nm. The most eomrridnly 
observed mobile particles Include, secendaiy clay minerals; 
hydrous iron, aluminum, and manganese okidas; dissolved 
and partfcuiale organic materials, and vtmaes end bacteria. 

These reactive partides have been shown lo be mobile under 
a variety of conditions In bom fleld studies and faboratory 
column ekperiments, and as such need to be included in 
montoring prtigrams where Ideniificatian of the lorai mobile 
contaminant loading (dissolved + naturally susperded 
particles) at a site is en objective. To that nnd. sarnplmg 
methodologies must be used which do not anir<ciaiix.bias 
naturaUy suspended paniote concentrations. 

Currently the most common ground-water purqinq 
and sampling methodology is to purge a well using bailgrs or 
high speed pumpS to remove 3 to 5 casing volumes failewea 
by sample collection. This method can cause adverse impacts 
on sample quality through oollealon of samples with nign 
levels ol turbidity. This results in the inclusion oi nihRrwi»a 
immobile artifaetual particles which produce an ousrestima-
lion of certain anaJytes of intereet (e.o., metals or hydropnooic 

. organio compounds). Nunjpfbus domimented problems 
associated wllh fHtraden'^Danleisson, 1982; Laxan and 
Chandler. 198S; Horowitz el at.. 1992) make this an undesir 
able method of rectifying the turbidity problem, and include 
the removal of potentially moblla (eontamlnanf-assooiared] 
particles during nitration, thus artlficiany biasing cuntamlnani 

>eancentratlons low. 'Sampling-indutml turbidity problems can 
often be mitigated by ualrtg low-flow purging and sampling 
teohniquea. 

Curent subsurfaca conceptual models have under
gone conafderabie refineniem due to dta recent deveiopmenr 
and increased use of field screening tools. So-called 
hydraulic push technotogies (e.g., cone penetromeier. 
Geoprobe®. QEP Hydrapunch^ enable relatively fast 
screening site ehtUBcterizatlon which can then be used lo 
design and Install a rnonttoring well network. Indeed, 
alternatives to conventional monitoring wells ore now being 
considered for some hydrogeologlc settinga. The ultimste 
design of any monlloring system should however be based 
upon adequate site characterization and be consistent with 
established monitoring objectives. 

If the sampling progrem objectives include accurate 
assiiciimeni ol ihe magnitude and extent of eubsurtaee 
contamination over time and/Or accurate assessment or 
subsequent remedial performance, then aeme information 
regarding plume deHrteation In three-dlmensieoal space Is 
necessary prior lo monitoring well network design and 
Instailalion. This can be aocompUshed with a variety ol 
diflerent lotHs and equipment ranging from hand-operated 
augers to screening toots mentioned above and large drilling 
rigs. Detailed information on ground-water flow velocity, 
diraoiion, and horizontal and verticat variabiiiiy are essential 
baseline data requiraments. Detailed soil and geologic data 
are required prior to and during the instalfaricn of sampling 
points. This Includes historical as well as detailed soil and 
geologic legs which accumulate during ihe sire invesilgStion. 
The use of borehole geophysical leehniquoo io also rornm 
mendad. With this intermatlen (logether with othe* site 
characterfzaiion data) and a clear understanding of sampling 
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obfacfves, Af^mpriate loestion, scrsan isngth, well 
diameter, slot size. etc. far the monitoring wall network can be 
deddsd. TKs is ospsdaily critical for new In situ remedial 
approaches or natural attenuation aenessments at hazardous 
waste sites. 

In general, ttie overall goal of any ground-water 
sampling program is to collect water samples with no alter
ation in water chemistry; analyhoai data thus obtained may be 
used for a variety of specific monitoring programs depending 
on tftfi regutatory requiramen&. The sampling methodoii^ 

Adaseilbed in this paper assumes that the monitoring goal Is to 
sample monlioring WBIIB for the presence of eontaminents and 
it IB applicable whether mobile coiloids are a concern or not 
and whether the analytes of concern are metais (and metal-
toids) or organic compounds. 

II. Monitoring Objectives and Oasign 
Considerations 

The following Issues are imporrant to consider prior 
to the deaign and imfSementation of any groundwvater 
rrxmitoring program, including those which anKdpate using 
low-tlow purglrtg and sampling procedures. 

A Data Ouality ObJeelivBs (Oaos) 

Moriitonrtg objeotlves induda teur main types: 
detection, assessrnent, oorrecdve-action evaluation end 
resource evaluation, along with rij^brfdvariatiDiis such as site-
assassmenis for property transfers and. water availability 
Investigations. Monitoring objectives may change as contami
nation or water quality probiems are dlsoovon^. However, 
there am s number of common components of monitoring 
pragrama which should be recognized as important regard
less of Initial objectives. These components Indude: 

1) Development of a oonceptuai model thai incorporatee 
elements of the regional geology to the local geologic 
framework. The conceptual model develtti^hieni also 
Indudss initial site characterization efforts to identify 
hydrostratigraphic units and likely flow-paths using a 
minimum number of barings and well completions; 

2} Cost-effective and well documented collection of high 
quality data utinzing simple, accurate, and reproduc-
ilile techniques; and 

3) Rallnament of the conceptual model based on 
supplementary data collection and analysis. 

These Fundamental eomponants serve many types of monitor-
irtg programs and provide a basis fCf future efforts that evolve 
In complexity and level ot spatial detail as purposes and 
objectives expiu^d. High quality, reproducible data coileetion 
is a common goal regardless of program objeetivee. 

High ciuatity data colleciitm implies data ot sutfibient 
sccuracy, precision, and completeness [i.e., ratio of valid 
analytiwJ results to the minimum sample number caiieo tor ay 
the program design) to meet the program objectives. Accu
racy depends on the correct choice of monJioring lools and 
procedures to minimize sample and subsurface disiuroance 
from ooilectlon to analysis. Precision depends on the 
repeatabiUty of sampling and Bnalyilcal proToeois. il can be 
assured or improved by replication of sample analyses 
including blanks, held/lab standards and reference standards 

B. Sample R^prasentativeness 

An Imprtnant goal o( any monitoring program is 
oolieetlon ol data that is imly representative of conditions at 
the site. The term representeffverjess applies to cTemloai and 
hydrogeologie data collected via wells, borings, piezomeiers, 
geophysical and soil gas measurements, lysimeiers, and 
temporary sampling points. It involves a recognition of the 
statistical variattitiiy of indWidUai subsurface physical proper
ties. and coniarrtnam or major ion concentration levels, while 
explaining extreme values. Subsurface lemporal and spatial 
variability are tads. Good pnolOSBlonal practice seeks to 
maximize representatrveness by using proven accurate and 
reproducible techniques to define limits on the distrlbuiiort of 
measurements collected at a ska. However, measures of 
representaaveness are dynamie and are controlled by 
evclving ska charsoterizaiion and monitoring objectives. An 
evclutionafy dte charaeterizalian model, as shown in Fig
ure 1, provides a syaiemaiic approach to the goat at consis
tent data collection. 

> IMa« Wsgnm OtiwtMl 
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FIgimt. evoiuiiotwyeitaCharaaarlzatipn Model 

The model emphai^es a recognition of the causes of the 
variability (e.g.. wee of inappropriate technology suon as using 
aallere to purge wetis: imprecise or operatar-dependsni 
methods) and the need to control avoidable errors. 
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1) Quesiione of Scale 

A samplfng plan Oasignad lo coliecJ representativa 
aamplsa mual Ute into account the potanriai scale of 
changes in site eondittons through space and time as well as 
tha ohemltail assocjaiions and behavior of the parameters 
that are targeted lor investigation. In subsurface systems, 
physioi (].e.. aquifer] and chemical properties over time or 
apace are not statistically Independent. In fact, samples 
taken in dose proximity (i.e., within distances of a few meters) 
or wNhln shon time periods (i.e.. more frequeniiy than 
monthly) are highly auto-correialod. This means lhat designs 
employing high-sampling frequency (e.g., monthly) or dense 
spatial monitoring designs run the risk of redundant data 
oolieclioh and misleading inferences regarding trends in 
veluea that aren1 statistically valid. In practice. oDniamlnani 
deiectlan artd assessment monitoring programs rarely suffer 
Ihesa over-samptfngcancerns. in oorrective-action evaluation 
programs. It is also possible that too little data may be 
coiiei:ted over space or time. In these eaaes. false Interpreta
tion of the apailal extent of contamination or underestimation 
of temporal concentration variability may result 

2) Target Parameters 

Parameter seleotion in monitoring program design is 
most often dictated by the regulatory aiatos of the site. 
However, background water quality constituents, purging 
indicator parameters, and contaminants, all represent targeto 
for data eolleetion programs. The toots and procedures used 
in these programs should be equally rigomua and applieable 
to all categories of data, since oil may be needed to deter
mine Of support regulatory action. 

C. Sampling Point Design and Conatruetion 

Detailed site characterization is central u all 
decislort-maklng purposes and the basis for this characteriza
tion revdee in idenlincatiDn of the geologic framework and 
major hydro-stratigraphic units. Fundamental data for sample 
point looation include: subsurface lithology, headKUfferences 
and background geochemtcal condltiorta. Each sampling point 
has a proper use or uses which should be documented at a 
level which la appropriate lor the program's data quality 
obfectives. Individual sampling points may not aiwaya be 
able to fulfill muitiplB monitoring objectives (e.g., detection, 
aaseaament, corraeiiva aminn). 

1) Compatliaility with Mooilorirtg Program and l^ta 
Quality Objectives 

Specifies of sampling point loeailon and design will 
be dictated by the complexity of subsurface lithology and 
variability in ooniaminanl and/or geochemicai condliions. It 
should be noted that, regardless of tite ground-water aam-
pling approach, few sampling poims (e.g.i wells, drive-points, 
acraened augers) have zones of influence m excess of a few 

feet. Therefcra, the spatial frequency of sampling poims 
should be carefully selected and designed. 

2) Flexibility of Sampling Point Design 

In mosi eases we//-pornf diameters in e>cess of i "^'0 
inches will permit the use Of meet types of submersible 
pumping d^ces lor low-flow (minimal drawdowf) sampling, 
tt le suggested that shorr (a.g., leas than 1.6 m) seraene be 
Incorporated into the monitoring design where possible so 
that comparable reaults from one device to ana H'or might be 
expected. Short, at course, is relative to the degree o' vertical 
water quality variability expected at a site. 

3} Equilibrqlion of Sampling Point 

Time should be allowed for equilibration of tne well 
Of samplrng point wWi the formaitort after Insiamlon. Place 
ment of well or campling points in me subsurface praduces 
some diattirbanee of ambient ctonditions. Drilling lechniques 
(e.g., auger, rotary, ale.) are generally considered to oause 
more disturbance than diroct-ptjsh le^nologiee. In either 
case, there may be a period D-d-, bays to months) dunng 
which water quality near the point may bo distinctly oirfareni 
from that in the formatiort. Proper development of the sam-
pllng point and adjacent formation to remove fines creaied 
during emplacement wfll shorten this water quality recovery 
period. 

III. Oeflnltlen ef Letiif*Flow Purging ant) Sampling 
It Is genially accepted that water irt the wall casing 

la norvrepresentBtive of the formailon water and needs lo be 
purged prior to collection of groijndwvater samples. Hovirever. 
the water in the screened Intsrva) may indeed be representa
tive of the formation, depending upon well construiMon and 
site fiydrogeology. Walla arc purged to some exienl for the 
following reasons: the presence of the air Inteifaoe at the top 
of the water column resulting In an oxygen concehtratiort 
gradient with depth, loss of volatiies up the water column, 
leaching from or sorption to the casing or filter peck, chemical 
changes due to day seals or backfill, and surfacn inliliFaiiurt 

Low-flow purging, whether using portabe or dedi
cated systems, should be done using pump-intake located in 
(he middte or slightly above the middle of the screened 
Inierval. Placement of the pump too dose to the bottom of tne 
well will cauee increased entrainmeni of solids whidi nave 
oelleoted In the well over time. These partiolaB are presem sa 
a result of well development, prior purging and sampling 
events, and natural coiloidal iransport and depciltion. 
Therefore, placameni of the pump in the middle or toward the 
top of the Bcreer^ed interval is suggested. Placement of the 
pump at ihs top of ttts water column tor sampling Is only 
recommended in uhwrtfirted aquifers, screened across the 
water table, where this la the ttesired sampling pnint !.nw 
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now purging has (h« advantage of minimizing mixing between 
ihfl evartying stagnant casing water and water within the 
screened interval. 

A LoW'Ffaw Purging and Sampling 

Low<llow refers to the velocity with which water 
enters the pump intake and that la imparTed to the formation 
pore water in the ImniediatB vidniiy of the weil screen, it 
does not necessarily refer to the flow rate of water discharged 
at the surface which can be affected l}y flow regulators or 
restrictions. Water level drawdown provides the best indica-
ton of the stress imparted by a given flow^te for a given 
hydroiogiCBl situation. The objective is to pump In a manner 
that minimizes stress (drawdown) to the sj^tem to the extant 
practical laking into account estabiished Site sampling 
objectives. T^ieally. flew rates on me order of 0.i - 0.5 L/mln 
are used, however this is dependent on slte-«pedfle 
iiydrogeology. Some exiremeiy coarse-textured formations 
have beert succaasfutly satnpled in this ntanner at flow rates 
to 1 Lfmln, The effectiveness of using low-flow purging la 
Intlmaialy Hnked with proper screen loeatlon. sciaen length, 
and wen eonstrucScn and development techniques. The 
reastablishment of natural flow paths in btttft the vertical and 
horizontal dlractiona is Important Cor oonect interpretation of 
the data. For high resolution sampling needs, acraana lass 
than 1 m should be used. Most of the need for purging has 
been found to be due to passing the sampling device through 
the overlying easing water which causes mixing of these 
stagnant waters and the dynamic waters within tha acraanad 
interval. Additionally, mare is disturbance to suspended 
sediment eonacied in the bottom of the easing ana the 
displacsmBni of water out into the formation Immediately 
adjaoent to the well screen. These disturtnnoes and impaefB 
can be avoided using dedicated sampling equipment, which 
precludes me need to Insert the ^mpflng devise prior to 
purging and sampling. 

fsoiation of the screened interval water from the 
overlying stagnant casing water may be aceompllshed using 
low-flow minimal drawdown technique if the pump intake is 
located whhin me soreened interval, moat of the water 
pumped will be drawn in directly irom the formaton with litila 
mixing of easing water or disiurbarme to the sampling zone. 
However, if the wells are not ranatructed and developed 
properly, zones other than those intended may be sampled. 
At aama aties where geologic heterogeneities are suffloently 
dlRerent wllhln the screened interval, higher oonducdviiy 
zones may be preierentialiy sampled. This bs another reason 
to use shoner screened intervals, espetsially where high 
spaifal resolution is a sainpling olajeclive. 

B, WatofOuallty Indicator Paranwtara 

it Is recemmended that water quality indicator 
parameters bn used !• determine purging needs prior to 
sample eolleotlQii in each well. Stabiiiaaton ol paramaters 
Bucn as PH. specific oonductance, dissolved oxygen, oxida-

ton-rsdueiltfn potential, temperature and turbidity should be 
used to determine when formaijon water la accessed During 
purging. In general, the order of siaOHIzaton is pH. tempera
ture, and speciflo eondoeianee, followed by oxidation-
reduction potential, dissolved oxygen and turbidity. Tempera 
ture and pH, while commonly used as purging inolcuiuis. ar& 
actually quita Insenslilva In distinguishing between rorntaiion 
water and stagnant casing water; nevertheless, ttiese are 
important parameters for data interpretation purposes and 
should (tlee be measured. Psrformanco criteria for determi
nation of stablflzation should be baaed on water-level draw
down, pumping rsie and equipment specifwatons for maasur-
tng indit»»r parameters. Instruments are available which 
utilize in-line flow cells to tmntlnuously measure ttie ebcve 
paramelers-

It is important to establish spedfle well stabiiizetlon 
criteria and then consistently follow the same ma^hods 
ihereafier, particularly with respect to drawdown, flow rate 
and sampling device. Generatly, the time or purge ualurre 
required for parameter stabilization is independent of well 
depth or well volumes. Dependent variables are well diam
eter. sampling devit». hydrogeochemistry. pump flow rate, 
and whether the devices are used in a portable or dedicated 
manner. If the oampiing oevioe is alrea^ in place (i.e.. 
dedlnated sampling systems), than the time and purge 
volume needed lor siabiiizaiion is muoh shorter. Other 
advantages of dedioated equipment include less purge ware' 
for waste disposal, much lass doeontamination o' equipment, 
less time spent in preparation of sampflng as wei: as time in 
the field, and more eonaistency in the sampling approach 
which probably will trandaie into less variability In sampling 
results. Tha use of dedicated equipmenr is strongly recom
mended at wells which will undergo routine sampting over 
time. 

If parameter stabilizstion oriteris are tou sirjiiyeni. 
ttwt minor osolHationB in indicator parameters may cause 
purging operations lo become unnecessarily pmtncted. it 
should also be noted that turbidity is a very conservsiive 
paramster in terma of stabilization. Turttorty is aiways the 
last paramoler to stabilize. Excessive purge times are 
invariably reialed to the establishment of too strirgent turtjldity 
stabilisation criteria. It should be noted that natural turbidity 
levels In ground water may exceed 10 nephelometric turbidity 
units (NTU). 

C. Advantagaa and Dlaadvantagaa of Low'Flow 
(Minimum Drawdown) Purging 

In general, the advantages ot tow-flow purging 
include: 

• samples which are roproeentative of the motile load oi 
contaminants present (dissolved end coiidid-asSoci-
ated); 

• minimal disturbance of the sampling point thereby 
minimizing sampling artifacts: 

• lass operator variability, greater operator »)niroi; 
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• reduced etress on the formation (minima! drawdown); 
• lesa mixing of stagnant casing water widi formation 

water; 
> reduced need for illtradon and. iharafors, lass time 

required for sampling; 
• smaller purging volume whicf) deceases waste 

dismal coats and sampling time: 
4 better sample consistency; reduced anineial sample 

variatelily-

Some disadvantages of low-how purging are: 
• higher initial capital costs, 
- greater set-up time in the tieid, 
• need to Iranspon additional equipment to and from the 

site, 
• Increased training nceda, 
> resistance to change on the part of sampling praqtitic-

ners, 
• concern that new data will indicate a change In 

oandltlons and trigger an acOon. 

IV. tow-Flow (Minimal Drawdown) Sampling 
Protocdls 

The lollowing ground-water sampling procedure has 
evolved over many years of experience in ground-water 
sampling for orgar^c and inorganic compound determinations 
ar^ as such summarizes the authors' (and others) experi
ences to date (Barcelona ei ai.. 1 Me, 1994; Barcelona and 
Hellnch, 1986: Puis and DarceloiU, 1989; Puia et al. 1000, 
1992; Puis and Powall, 1992: Puis and Paul. 1995). High-
quality chemical data cQiieciion is essential in ground-water 
monitoring and site characterization. The primary limilaiions 
to the ooliection of represaniaffVe grcund'waiar samples 
Include: mixing of ine stagnant casing ana Ifaeh screen 
waurs during insertion of the sampling device or ground
water level measurement device; disturbance and 
resuspension of seated eoUda at the bottom of the welt when 
using high pumping rates or raising and lowering a pump or 
baliar; Introduction of atmospheric gases or degassing (rem 
the wafer during sample handling and transfer, or Inappropri
ate use of vacuum sampling device, etc. 

A. Sampling neeommenttaUoM 
Water samples should not be taken immediately 

following well developmeni. Sufficient lime should be allowed 
for tha ground-water flow regime in the vicinity of (he monitor
ing well to stabilize end to approach chemieal equilibrium with 
the well aonetructlon materials. This lag lime will depend on 
elte cordons and methods of installation but often exceeds 
one week. 

Well purging is neariy always necessary to obtain 
samples Of water Howing through the geologic formations In 
ihe screened interval. Raihsr than using a general but 
artijtrary guideline of purging three casing volumes prior to 

sampling, It is recommended that an in-line water quality 
measurement device (e.g., fiew-ihrougn cell) be used to 
establish the stabilization time for several parameters (e.g., 
pH, specific conductance, redox, disBolved oxygen, turtidityi 
on a weli-speeitio basis. Data on pumping rata, drawdown, 
and volume required tor perameter siabiiixaiion can oe usea 
as a guide for conducting subsequent sampling activities. 

The following are recommendations to be considered 
before, during and after sampling: 

> use low-flow rales (<0.5 Ufnin), during both purging 
and sampling to maintain minimal drawdown in the 
well; 

• maximize tubing wall thickness, minimize tubing 
length; 

• place the sampling device intake al Ihe desired 
sampling poirtt; 

- minimize disturbartces of the stagnant water column 
above the screened interval during water level 
measurement and sampling davice insertion: 

• make proper adjustmemi to slaWlize ihe flow ram as 
soon as poaable; 

• morutor water quality indcators during purging: 
• collect unfUlered samples to estimate eortaminani 

loading and transport potential In the subsurface 
system. 

0. Equipment Calibration 

Prior to sampling, ail sampling device and monitorirg 
equipment should be calibrated according to manuiacturer's 
recommendations and the site Quality Assurance Protect Plan 
(QAPP) and Raid SampOng Plan (FSP). Calibration ol pH 
should be performed wWi at least two buffers which bracket 
the expected range. Dissolved oxygen caiibratie n must oe 
corroeted for leeat barometric pressure readings and eleva
tion. 

C. Water Level Measurement and Monitoring 

It is recommended that a device be used which win 
leaet disturb the water surface in die casing. Weil dsptn 
should be obtained from ttre well logs. Measuring to the 
bottom ^ the well casing win onty cause resusponsion ol 
sallied solids ffom the formaffon and require longar purging 
times for turbidity equilibration. Measure well depth after 
sampling is completed. The water level measurement enauid 
be taken from a permanent refereftoo point which is surveyed 
relative to ground elevation. 

O, Pump7)n>e 
The use ol low-flow (e.g., 0,1-O.S U/min) pumpc ia 

suggested for purging and sampling ell types of snalytes. AII 
pumps have some limitation and these should be invsstigaisd 
With respect to application at a particular site. Bailers are 
Inappropriate devices for low-flew sampling. 
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indicator parameiBrs monitored can include pH, redox 
potential, conductivity, dieealved oxygen (PO) and turbidity. 
The last Iftrae parameters are often most sensinVe. Putting 
rate, drawdown, and the time or volume required to obtain 
stabilization o< parameter readings can be used as a future 
guide to purge the weti. Measurernonis should be taken 
every three to nve minutes it the above suggested rates are 
used. Siebillaaticin Is achieved after all parameters itavo 
stabilized for three euoeessive readiitgs. In lieu of measuring 
ail five parameiora. a mirtimum subset would Incivde pH, 
conductivity, and lurbidiCy or 00. Three successive readings 
should be within 10.1 for pH. 13% for conductivlly, ± 10 mv 
ftv reckix potential, and 110% for turbidity and DO. Stabilised 
purge indicator parameter trends are ganerally obvious and 
follow either on exponential or asymptotic change to stable 
values during purging. Dissolved oxygen and turbidity usually 
require the longest time for stabilizaiten. The above stabiiiza-
tion guidelines are provided for rough estimates baaed on 
experience. 

H. Sampltng, Sample Container, Pmaarvatfon and 
Daeentamfnation 

upon parameter stabilization, sampling can be 
Initiated. If an in-line device is used to monitw water quality 
parameterg, it shouU be disconnected w bypaaaed during 
sample Mflactian. Sampling flow rate may remain at eidab-
lished purge rate or may be adjusted slightly to minimize 
aeration, bubble formaiion. turbulent lllling of sample bonles. 
or loss or volatlles due lo extended residanoe time In tubing. 
Typically. How rates less than 0.9 L/min are appropriate. The 
same device should be uaed for sampfing as was used for 
purging. Sampling should occur in a progression from least to 
most contaminated well, if this is known, Generally. voiatHe 
(e.g., solvents and fuel oonstltuenls) and gas sensiUve (e.g., 
Fe**. CH^. HjS/HS'. alkalinity) paremerers should be sampled 
first. The sequence in which samples tar most Inorgante 
parameters are cQiiecisd is immaterial unlea filtered (dis
solved) asmptas are desired. Filtering should'be done last 
and in-ilne riiters should be used as diseuasad altove. Dudng 
both well purging and sampling, proper protective dethlng 
and equipment must be used based upon the type and leve) 
of ooniaminants presem. 

The appropriate sampie container will be prepared in 
advance of actual sample colleciion tor the analytes of 
interest and indwde sample preservative where necessary. 
Water samples snouid be collected diractiy Into this comainer 
from ttie pump tubing. 

Immediately after a sample bottle has been lllled. It 
must be preserved as specified in the site (QAPP). Sample 
preservation requirements are based on the analyses being 
pefTormed (use site QAPP, rsp, RCRA guidance dooumem 
(U, S. EPA. 1992J or EPA SW-fiAB [U. S. EPA. 1989]). It 
may be advisable to add preservativaa to aample boifies In a 
controlled setting prior to entering the field In order to reduce 
the chances of Improperly preserving sample bottles or 

Inirodieing field eentaminants into a sampie bottle wmie 
adding the preservatives. 

The praservallves should be transferred from the 
chamteal tjonle w the sample cwniainer using a disposaole 
polyethylene pipet and ihe disposable pipet should be used 
only once and then diaoarded. 

Alter a aample comainer has been filled with ground 
water, a Tellon^ (or Hn).nned cap is screwed on Hgntlv' to 
prevent the container from leaking. A sample label is filled 
our as speoiflad in the FSP. The samples should be stored 
invened at 4«>C. 

Speelfie decontamination protoajis tat iismpiing 
devices are dependant to some extent on the type of device 
used and the type of contaminants encountered. Refer to the 
site QAPP and FSP for apedfic requirements-

I. Bienks 

The following blanks should be collected: 

(1) field blank; one field blank should be collected ffom 
each source water (dlstnied/delenizad water) used for 
sampling equipment decontaminatlan or fnr .-(.niiiriiing 
well devDlopmem prot^uras. 

(9) equipment tilank; one equipment blank should be 
taken prior lo the commencemsm of field worx, from 
eai^ set of sampling equipmem to be uaed tor mat 
day. Ref» lo site QAPP or FSP tor spediic require-
ments-

(3) trip blank', a trip blank is required to accompany each 
voiariie sample shipment These blaniu axe prepared 
In the laboratory by filltng a SO-mL volatile organic 
analysis (VOA) botita widi distilled/deionized water 

V. Law-Permeability Formations and Fractured 
Rode 

The overan sampling program goals or sampithg 
objectives will drive how the sampling points are located, 
installed, and oholee of sampling device. Likewise, site-
spedfic hydrogeoiogic factors will affect these decisions. 
Sites with vary tow permeability formationa or fractures 
causing diatb^le flow channels may require a unique monitor
ing approach. Unlike water supply wells, wells injitaiied lur 
ground-water quality assessment and restoration praqrams 
are often installed In lew water-yielding settings (e.g.. oiays, 
silts). Alternative types of sampling points and sampling 
metnoda ore often needed in these types of envifonmenta. 
because tawi)ermeabUlty setfinga may require extremaiy low-
flow purging (fO.l l/min) and may be technotogyllmitflcl. 
Where devlcaB are not readily availBble lo pump ai Such low 
now rates, the prima^ considerailQn Is to avoid cawatering o* 
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•h» well screen. This may require repeated recovery of the 
water during purging wtiiie leaving the pump in place within 
the weB screen. 

Uee of lowMlow techniques may be impractical in 
these settings, depervfing upon the water recharge raies-
The sampler artd the end-user of data collected from such 
wells need to understand the limitations of the data collected; 
i.e.» a strong potential for underesflmation of actual contami
nant eonMniradons for volatile organics, potential false 
nagatlves (or filtered metals and potential false positives lor 
unflltered metals. It is suggested that comparisons be made 
between samples recovered using low-flow purging tech
niques and sampias recovered using passive sampling 
techniques two sets of samples}. Passive sample 
collection would eseeniialiy entail aequisiBon of the sample 
with no or very little purging using a dedicated sampSr^ 
system installed within the screened interval or a passive 
sample collection device. 

A. Low-Penneabnny FormbHona ("^1 Umin 
reGtmrge) 

1. t-ow-Row Purging and Sampling with Pumps 

a. "portable or non-dedicated mode' - Lower the pump 
(one capable of pumping at <0.1 L/min) to mid-screen 
or slighiiy above and set in piece fOr minimum of ed 
hours (to lessen purge volume requirements). After 4S 
Inurs. use procedwes listed in Pan iv above regard
ing monitoring water quality parameters Ibr stablUza-
bon. etc., but do not dewater the screen, if excessive 
drawdown and alow recovery ie a problem, then 
alternate approaches such as these Rated below may 
be better. 

b- "datfioeted mode' • Sat the |»mp as above at least a 
weeH prior to sampling; that is, opiate In a dedicaied 
pump mode. With this approach stgnifwanl reductions 
In purge voiumo should be realized. Water quality 
parameters should stabilize quite rapidly due to less 
disturbanes of the sampling zone. 

2. Passive Sample Collection 

Passive sampling ntlleciion requires insertion of the 
device into the acrsened interval for a suffloient time period to 
allow flow and sample equlllbratfon before eairaetion for 
attains. Conceptuatly. the extraction of water from low 
yielding formatlonB seems mora akin to the eollection of water 
from the unsaturated zone and passive sampling techniques 
may be more appropriate in terttts of oUalning 'rapr^enta-
tivo' samples. Satisfying usual sample volume requirements 
is iypioally a problem with this approach and some latitude will 
iw neeUad an the pert o' reguiaiary enSiiea to achieve 
sampling objeetivfls. 

0. Fraetur90 Rock 

in fractured rock formaiions. a low-flow to zero 
purging approach usir^ pumps in conjunction wth packers to 
isglate the sampling zone in the borehole is suggested. 
Passivo multi-layer sampling devices may also provide the 
most 'representative* samples. It is imperative in these 
senings to identify flow paths or water-producing fractures 
prior to sampling using tools such as borehole fjowmaters 
and/or other geophysical tools. 

After identification of weter-bearing fractures. Install 
packerts) and pump assembly for sample collection using 
low-flow sampling in "dedicaied mode' or use a passive 
sampling device which can isolatfl the identified wat«r-beennci 
rraciur». 

VI. OoeumeniBtion 

The usual practtees for documenting the sampling 
event snould be used for low-liow purging ano sampling 
techniques. This should indixle, at a minimum: Information 
on the conduct of purging operations (flow-rate, drawdown, 
water-quality parameter vaiui», volumes exiraciec and limes 
for measuramants), field instrument eallbraiion data, water 
sampling forms and chain of custody forms. Sea Figures 2 
and 3 and fSround weesr Sampling Workshop •• A Workshop 
Summafy' (U. 8. EPA. 1905) for example forms end othar 
documanlation suggestions and information. This nformation 
coupisd with laboratory analytical data and vaildat on data are 
needed to pjdge the •ueeabiiHy* of the sampiir»g data. 

VII. Nollet 

The U.S. Envlroninemal Protection Agency through its Office 
of Research and Development funded and managed the 
research described herein as part of its in-house r esearch 
program and under Contract No 68-04-0031 to Dfnamec 
Cerporalioiv It has been suited to the Agency's peer and 
adminlstrativa review and has been epprov^ for publication 
as an EPA documem. MenNon of trade names or commercial 
products does not constitute endomment or reccnmedda-
lionfor use. 
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Plgure 2. Ground Wdtor Sampling Ueg 
SHt> 

WellDapth 
.well No,. .Date. 

.Screen Length. .Well Diameter. .casing Type 
Sampling Device. 
Measuring Point. 

.Tubing type. .water Level 
. Other Intor. 

Sampling Personnel. 

Time pH Temp Cond. Ois.02 Turb. I JConc Notes • 
-

-

_ 
Typ« of BMiplas CnlUicted 
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SAMPLE HANDLING AND MANAGEMENT 

SAMPLE HANDLING 

Samples will be collected into appropriate precleaned containers, and preserved in an appropriate 
maimer. Samples will be placed on ice and cooled to 4*^ C, and will be shipped or delivered to 
lab, within 48 hours of collection. A detailed sample collection log will be completed for each 
sample. 

SAMPLE CUSTODY 

Immediately following sample collection, each sample container will be marked with the 
following information. 

sample ID number 

project name/number 

date/time collected 

analytical parameter(s) 

sampler's name 

preservatives, if any 

After the sample identification information has been recorded, each sample label will be covered 
with waterproof clear plastic tape to secure the sample container label and preserve its integrity. 
All samples will be recorded and tracked under strict chain-of-custody protocols. In the field, 
each sample will be sealed and checked for proper labeling. The samples will then be packed 
into coolers with blue ice packs (or ice) and shipped or transported to the laboratory. A chain-of-
custody form will be completed for each cooler. The form will be signed and dated by the 
person who collected the samples, the person the samples were relinquished to for transport to 
the laboratory, and the laboratory sample controller/custodian who receives the samples. 

BASFFinalWP060 06/26/00 
3940-014-H20 A-22 



mmxAJuvi mNiE 
CONCRETE CORING/SAMPLING 

INTRODUCTION 

A concrete coring machine will be used to collect representative concrete samples from the rip
rap along the shoreline. 

METHODOLOGY 

1. An electrical source (i.e., an electrical outlet or generator) and a water source is 
needed to power the concrete coring machine and to cool the diamond tipped core 
barrel, respectively. The electrical source should have a GSI breaker due to the 
proximity to surface water. 

2. The hand held coring machine (WEKA or equivalent brand) should be used. 

3. Cormect water source and core barrel to coring machine. Use a 2-inch diameter 
core barrel with the hand held coring machine. Begin coring concrete. 

4. After core is completed though the concrete or to the desired depth, tum off water 
source and disconnect the electric source. The concrete core can then be removed 
from the core barrel. 

5. To the extent feasible, the concrete core sample should be separated into three 
sections (top 1/3, middle 1/3 and bottom 1/3). This separation will help define the 
vertical distribution of impact. Once separated, the concrete should placed into a 
laboratory provided sample container. 

6. Label sample container and preserve as directed by the laboratory. 

7. Document sample location and depth sample was collected in the Log book. 

EQUIPMENT REQUIREMENTS 

Personal protective garment and gear (if applicable) 

Plastic sheeting - work bench/table 

Engineer's rule/measuring tape 

Log book 

Suitable pre-labeled sample container(s) 

Gloves (latex) 

Hammer to break concrete into the laboratory desired size. 

BASFFinalWP060 06/26/00 
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CONCRETE CORING/SAMPLING 

DECONTAMINATION 

1. Wash core barrel and hammer thoroughly with TSP or Liquinox™ and tap water 
using a brush to remove any particulate matter or surfaee film; 

2. Rinse with tap water twice. 

BASFFinalWPOeO 06/26/00 
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INVESTIGATION DERIVED WASTES 

Wastes generated during the testing pitting and the drilling of borings, installation of 
monitoring wells, decontamination activities, and other related field activities will be properly 
characterized and disposed in accordance with all applicable state and federal laws and 
regulations. 

BASFFinalWP060 06/26/00 
3940-014-H20 A-25 



BASF Corporation BASF 

December 18, 2000 

Ms. Beth Vens 
Environmental Quality Analyst 
Environmental Response Division 
Department of Environmental Quality 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Subject: Feasibility of Stabilizing Landfill Materials 
BASF Corporation, Riverview Property 

Dear Ms. Vens: 

This letter summarizes the feasibility of stabilizing the materials at BASF 
Corporation's Riverview property, in Riverview, Michigan. The goal of a 
stabilization effort would be to eliminate the discharge of chemicals into the 
Detroit River at concentrations above Michigan Department of Environmental 
Quality criteria via solidification. The wastes present at the Riverview property 
contain materials that are not amenable to stabilization. Additionally, the in-situ 
stabilization processes would be difficult to implement because the 
heterogeneous and non-soil-like materials inhibit the intimate mixing of additives 
to ensure a successful remedy. 

BACKGROUND 
BASF has worked with the DEQ since September 1998 to develop a remedial 
strategy for the Riverview property. As a step to reach our goal, BASF agreed to 
perform a Feasibility Study and evaluate technologies that attain the goal of 
stopping the discharge or venting of chemicals to the Trenton Channel at 
concentrations above the applicable groundwater-surface water interface criteria. 
The DEQ suggested that BASF consider stabilization as a potential technology, 
and BASF agreed. To evaluate the applicability of stabilization, BASF performed 
a field investigation in August 2000 in accordance with Malcolm Pirnie's "Site 
Investigation Work Plan" (June 26, 2000). 

FIELD INVESTIGATION 
BASF retained URS Corporation to perform the field investigation as presented in 
Malcolm Pirnie's work plan. URS conducted magnetic and electromagnetic 
geophysical surveys over the BASF Riverview property to evaluate the presence 
of buried metallic objects and to measure the conductivity of the subsurface 
materials. Based on the results of the geophysical surveys Malcolm Pirnie and 
the DEQ identified six anomalies to be explored by digging test pits. 

BASF completed test-pit excavations at ten locations. Six of the locations (TP-1, 
2, 3, 4, 5, and 6) were selected by the DEQ and Malcolm Pirnie. The remaining 
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four test pits were completed to identify subsurface geotechnical conditions. 
BASF and URS selected these four locations, and they were not associated with 
magnetic or electromagnetic anomalies. Descriptive logs and photographs were 
prepared for each test pit by URS and are attached to this letter. The DEQ 
conducted oversight activities. Both URS and DEQ representatives collected 
composite samples of the excavated materials for laboratory analysis. Following 
completion, the test pits were backfilled to grade with excavated materials. 

As shown in the attached logs and photographs, the material within the landfill is 
heterogeneous. Materials unearthed include gravel and sand fill, metal bands, 
bricks, rubber hoses, steel pipe, boulders, metal building siding, chunks of 
concrete, reinforcing steel, and lumber. This is especially evident near areas TP-
4, -5, and -6. 

STABILIZATION TECHNOLOGIES 
Stabilization technologies involve mixing absorptive or solidification agents with 
the waste materials to produce a soil-like mixture that inhibits leaching of 
contaminants. Eliminating the discharge of heavy metals into the Trenton 
Channel would involve the addition Of pozzolanic and Portland cement-based 
materials. Containment is produced by physically or chemically trapping the 
waste in the pozzolan/concrete matrix. 

The stabilization process is accomplished by mixing the additive with the waste 
materials either in-situ or ex-situ. Successful stabilization requires intimate 
contact between the additive and the materials requiring encapsulating. 
Therefore, the smaller the particle size of the waste, the more successful the 
stabilization. 

The in-situ process is more desirable because it is safer, faster, and less 
expensive. Typically, the additive is delivered pneumatically. Alternatively, the 
additive may be pumped in a slurry form from a container to an excavator with a 
specially fitted mixing head. The additive is mixed with the excavator in a 
repetitive process over the predetermined area. 

The ex-situ process involves excavating the waste material and placing the 
waste along with the reagent additive in a pug mill. After mixing, the mixture is 
placed back into the ground. 

Ex-situ stabilization requires excavating the materials from the landfill. Materials 
not amenable to stabilization (the larger-sized materials described above) would 
be separated, removed, decontaminated, and disposed off site. A large amount 
of the waste in the landfill is located beneath the water table. The liquids 
associated with the waste deposits would require some control system to prevent 
spills and uncontrolled discharges to the land and surface water. The high 
moisture content of the materials would require larger volumes of the stabilization 
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agent when compared to materials located above the water table. The balance 
of the more soil-like materials would then be combined with the stabilization 
additive in a pug mill, mixed, and returned to the landfill. Employees working on 
the sorting and ex-situ stabilization process will require Level B or Level C 
personal protective equipment. Also, an emission monitoring and control system 
potentially would be required because of the volatile organics present in the 
landfill. The stabilization process would take several months to accomplish, and 
would require significant stockpile areas to accommodate classification, storage, 
sorting, decontamination, disposal, and pre- and post-stabilization quality control 
testing. Quite likely, these stockpiles would need to be covered; otherwise 
rainfall collection, storage, and treatment systems would be needed to prevent 
uncontrolled leachate discharges from the operation. 

APPLICABILTY OF THE STABILZATION PROCESS 
URS contacted Rocky Mountain Remediation Services LLC (RMRS) of Golden, 
Colorado, to evaluate the applicability of cement-based processes to stabilize 
metals. RMRS successfully stabilized metal-containing waste materials, 
including mining wastes and military firing range wastes (lead contaminated 
soils), using their Envirobond™ process. The Envirobond™ additive includes a 
phosphate chain that binds with metallic ions to form an insoluble complex. The 
additive also binds the waste particles together. Mr. Frank Mangold (303-215-
6682) of RMRS described the RMRS successes stabilizing wastes containing 
arsenic, cadmium, chromium, lead, zinc, and selenium; however, he said that 
stabilization of mercury-containing wastes met with limited success. The 
stabilization of mercury-containing wastes has not been implemented in a full-
scale effort. 

CONCLUSION 
Based on the information collected during the assessments at the Riverview 
property, URS believes the addition of absorptive and/or stabilizing additives is 
inadequate to reduce the ability of the waste materials to leach. 

Due to the proximity of the Trenton Channel and the water table, continued 
wetting of the wastes will decrease the effectiveness of absorptive agents. 
Consequently, the volume of absorptive material required to dewater the waste 
deposits effectively would be extremely large. 

The diverse size and composition of the waste materials will inhibit the 
performance of stabilizing agents. The material in the landfill includes gravel, 
sand, clay, metal bands, bricks, rubber hoses, steel pipe, boulders, metal 
building siding, chunks of concrete, reinforcing steel, and lumber. The mixing 
process would be slowed or halted when the mixing device encounters materials 
that could damage the equipment. 
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Finally, the cement-based, phosphorus-based, and/or pozzolanic stabilization 
processes have not been proven to encapsulate all the site-related chemicals 
effectively. 

BASF personnel concur with URS's conclusions. 

We hope this letter effectively portrays our reservations with the stabilization 
technologies. Please call Mr. Jack Lanigan at 734-324-6219 with questions, or 
you may call me at 734-324-6209. 

Thomas F. McGourty 
Manager, Safety, Health/and the Environment 

Attachments 

cc: Mike Ribordy, EPA 
Keith Mast, URS (w/out attachments) 
Paul Alessio, URS (w/out attachments) 
Jack Lanigan (w/out attachments) 

z;\e cology\offsitep\riverview\deq-let34.doc 
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PHOTO JOURNAL 
TEST PIT PHOTOGRAPHS - BASF RIVERVIEW, MI SITE 

MDEQ ASSESSMENT - AUGUST 2000 

Photo 1 Test Pit 1 - August 31, 2000. 

Photo 2: Test Pit 1 - August 31,2000 
W\basf\riverview\testpits-11 -00-photo 



Photo 3: Test Pit 1 - August 31,2000 

Photo 4: Test Pit 2 - August 30, 2000 
W\basf\ri verv ie wMestpits-11 -00-photo 



Photo 5: Test Pit 2 - August 30, 2000 

Photo 6: Test Pit 2-August 30, 2000 



Photo 7: Test Pit 3 - August 31,2000. 

Photo 8: Test Pit 3 - August 31,2000 



Photo 9: Test Pit 4 - August 31,2000 

Photo 10: Test Pit 4-August 31,2000 



Photo 13: Test Pit 5 - August 30, 2000 

liW *• 

Photo 14: Test Pit 5 - August 30, 2000 



Photo 11 Test Pit 5 - August 30, 2000. 

Photo 12: Test Pit 5 - August 30,2000 



Photo 15: Test Pit 6 - August 30, 2000 

Photo 16: Test Pit 6 - August 31, 2000 



Photo 17: Test Pit 6 - August 31, 2000 

Photo 18: Test Pit 6 - August 31,2000 



Photo 19: Test Pit 7 - August 30, 2000 

Photo 20; Test Pit 7 - August 30, 2000 



Photo 21: Test Pit 8 - August 30, 2000 

Photo 22: Test Pit 8 - August 30, 2000 



Photo 23: Test Pit 9 - August 30, 2000 

Photo 24: Test Pit 9 - August 30, 2000 



Photo 25: Test Pit 10 - August 30, 2000 

Photo 26: Test Pit 10 - August 30, 2000 



Photo 27; Test Pit 10 -August 30, 2000 

Photo 28: Test Pit 10 - August 30,2000 



Project: BASF - Riverview Log of Test Pit TP-1 
Project Location: Riverview, Michigan 

Sheet 1 of 1 
Project Number: 38-08E06216.04 

Sheet 1 of 1 

Logged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 

ST" Excavation 
Contractor 

Total Depth 
(ft) 11-

Qroundwatsr 
Level(8) 

Sampling 
Method 

Ground Sufoce 
Elevatlon(lGLO) 

MATERIAL PLACED BACK Comments Coordlnotea s 905,E 735 

El
ev

at
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n 
fe

et
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 D
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et
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N
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r 

li 
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c 
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MATERIAL DISCRIPTION FIELD NOTES 

2 — 

.. 
(FILL) MOIST, BROWN CLAY CAP MATERIAL 

4 — (FILL) AGGREGATE 3-4" DIAMETER 

6 — 
y 

- -

8 — 

(FILL,) BRICKS, DEBRI, PARTIAL DRUM, METAL STRIPPING 
_ WOOD, NEWSPAPER, PLASTIC. _ 

10— - -

12— 
PEAT ENCOUNTERED © 11* FEET BELOW GRADE, 

14— 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON ^ 
TEST PIT LOGS. 

vmsi 



Project: BASF - Riverview Log of Test Pit TP-2 
Project Location; Riverview, Michigan 

Sheet 1 of 1 
Project Number: 38-08E06216.04 

Sheet 1 of 1 

Logged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 

BACKHOE Excavation 
Contractor 

Total Depth 
(ft) 8-

Qnundwatar 
L0«el(B) 

Sampling 
Method 

Ground Sufoca „ 
Elevatlon(IGLD) 

ExcavBtkm 
aaeMill MATERIAL PLACED BACK Comments Coordinates S 1115, E 635 

SAMPLES 

51 ll II 
1 

MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 — 

6 — 

8 — 

10^ 

12— 

14-

(FILL) MOIST. BROWN. SANDY CLAY. 

r' . (FILL) BRICK. STEEL BANDING. BOTTLES. 

PEAT. MOIST DRY BLACK W/WOOD FRAGMENTS. 

COMPOSITE 1 COLLECTED FROM TP-2 
1- 8oz. JAR & 1- ENCORE SAMPLE ®2:46p.m. 

NQTE; 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-3 
Praject Location; Rivorview, Michigan 

Sheet 1 of 1 
Project Numtier: 38-08E06216.04 

^ — Logged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 
Ejsavallon 

BACKHOE 
Excavation 
Contractor 

lofal Depth 

araundvMtsr 
LewHs) ®-® 

Sampling 
Method NA 

Ground Sufaoe „ 
Elovatlon(IGLD) 

MATERIAL PLACED BACK Comments Coordinates S 500, E 520 

51 II 
0 -

I 
MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 — 

6 — 

8 — 

10-

12— 

14^ 

f 0 

1 i 

(FILL) MOIST. BROWN. SILTY CUY. 

LIMESTONE AGGREGATE 2-3" IN DIAMETER (FILL) 

(FILL) MOIST BUCK FILL. WOOD. METAL SPRINGS 

(FILL) DBO H2S 6-8 ppm 

BUCK ORGANIC CUY - PEAT 

MOIST BROWN CUY 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log Of Test Pit TP-4 
Project Location: Riverview, Michigan 

Sheet 1 of 1 
Project Numt>er: 38^E06216.04 

8^1-00 Lagged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 

BACKHOE Excavation 
Contractor 

Total Depth 
(ft) 12-

QrauiKKndar 
LeveHs) 

Sampling 
Method NA 

Ground Suface 
Elovatlon(IGLD) 

ExBflMation 
iSdm MATERIAL PLACED BACK IN EXCAVATION 1^ 1 uoiiimoniii Coordlnataa s 180, E 500 

SAMPLES 

II 
S 

MATERIAL DISCRIPTION RELD NOTES 

2 — 

4 — 

6-^ 

8 — 

10— 

12— 

14— 

(FILL) MOIST, BROWN, CUT. 

(FILL) MOIST BROWN COMPACTED CUY 

(FILL) MOIST, WET, BLACK, DBO, BRICKS, CABLE, HOSE, 
RUBBER GASKETS, 5 GALLON STEEL PAIL 

11:16 COMPOSITE SAMPLE COLLECTED 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-5 
Protect Location: Riverview, Michigan 

Sheet 1 of 1 
Protect NumtMT 38-08E06216.04 

SI, Ugged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 

ST" »«*>«* Excavabon Total Deptli „ 
(ft) 3 

OroundwalMi 
LMKB) 3 

SampDno 
Method 

Ground Sufoce „ _ 
Elovotlon(IGLD) 

MATERIAL PLACED BACK Comments Coordlnotes s 380, E 880 

SAMPLES 

.li 
MATERIAL DISCRIPTION RELD NOTES 

2 -

4 — 

6 — 

8 — 

10-

12— 

14— 

6" - TOP SOIL 

(FILL) WOOD, STEEL. PLASTIC. BRICK. GLASS. CONCRETE 

- BACKEHOE REFUSED © 3.8* ft 

10:14 COLLECTED COMPOSITE SAMPLE FROM STOCKPILE 
(TP-5 COMP) 1- Soz. JAR & 1 ENCORE SAMPLE 

NOTE; 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log Of Test Pit TP-6 
Prpiect Location: Riverview, Michigan 

Sheet 1 o11 
Project Number: 38-08E06216.04 

Sheet 1 o11 

SSI. Logged By WILUAM CLAYTON Reviewed By TIM WHIPPLE 
Excavation 
Contractor 

Total Depth 
(ft) '2-

areuiMtwater 
Level(s) " 

Sampling 
Method 

Ground Sufoee 
Elevatlon(IGLD) 

SS™""" MATERIAL PLACED BACK IN EXCAVATION Comments Coordinates S 360, E 625 

51 II 
0 -

^PLES 

11 
MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 — 

6 — 

10— 

12— 

14— 

(FILL) MOSIT BROWN CLAY 

(FILL) MOIST BROWN COMPACTED CLAY 

(FILL) MOIST GRAY CLAY 

1-3 (FILL) WHITE UGHT GRAY DBO 

' - I ' PEAT. MOIST, WET. BLACK SILTY SAND W/ WOOD FRAGMENTS 

PID - 1-3 ppm 

NOTE; 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log Of Test Pit TP-7 
Proiact Location: Riverview. Michigan 

Sheet 1 of 1 
Protect Number: 38-08E06216.04 

Datafa) 
Excavated Logged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 

BACKHOE Excavation 
Contractor 

Total Depth 
(ft) 8.5 

aroundteater 
Lavetfs) 

Sampeng 
Method 

Ground Sufoce 
Elovatlon(IGLD) 577.42 

MATERIAL PLACED BACK Comments Coordinates S 1098. E 885 

^P^S 

E 
MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 — 

6 

8 -

10— 

12— 

14— 

(FILL) SAND. GRAVEL W/ SOME CLAY 

COBBLES & BOULDERS 18-24" IN DIAMETER 

BUCK ORGANIC CUY - PEAT 

NOTE; 
BACKGROUND RID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log Of Test Pit TP-8 
Proiecl Location: Riverview, Michigan Sheet 1 of 1 
Project Number: 38-08E06216.04 

Sheet 1 of 1 

^ -1-0 Logged By KEITH MAST Reviewed By TIM WHIPPLE 

BACKHOE Excavation 
Contractor 

Total Depth 
(ff) 7-

Groundwater 
Levells) ^ 

SampGng 
Method 1-^ 

Ground Sufoca 
Elovcitlon(IGLD) 576.70 

Excavation 
a^n MATERIAL PLACED BACK Comments Coordinates s 852, E 908 

!l II 
0-

SAMPLES 

II 
I 

MATERIAL DISCRIPTION FIELD NOTES 

(FILL) TOP SOIL, PIECES OF HOSE CUT 

(FILL) SAND & GRAVEL 

2 — 
(FILL) SAND, GRAVEU SMALL PIECES OF CONCRETE. 
PLASTIC HOSE. WOOD SOME DBO 

4 — 

' i' • 

5 * 1 ' BLACK TO GRAY ORGANIC CLAY - PEAT 

6 — 

8 — 

10— 

12— 

14— 

NOTE; 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-9 
Project Location: Riverview, Michigan 

Sheet 1 of 1 
PrcHect Numt>er; 384)8E06216.04 

Date(B) . „ 
Excavated 8-31-00 Logged By KEriNMAST Reviewed By TIM WHIPPLE 
Excflvalion 
Method BACKHOE 

Excavation 
Contractor 

rotal Depth 
(ft) 8 

aroundwater 
LeveKs) * 

Sampling 
Method 

Ground Sufoee 
Elevotlon(IGLD) 

Excavation 
n^tl MATERIAL PLACED BACK Comments Coordinates S 606, E 927 

SAMPLES 

MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4-

6 — 

8 — 

10-

12— 

14-

(FILL) SAND & GRAVEL 
r. tr-; 
c o --J 

• i b 

.n ' 
,:TV0 V 
O.'": CL' 

(FILL) WOOD. CERAMIC PIECIES, RUSTIC CABLE, DBO TO 3' 

• f' • 
BUCK ORGANINC GUY - PEAT 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-10 
Project Location: Riverview, Michigan 

Sheet 1 of 1 
Project Number: 38-08E06216.04 

Sheet 1 of 1 

DaMs) 
Excavated 8-30-00 xiggedBy KEtTHMAST Reviewed By TIM WHIPPLE 
Excavalian 
Method BACKHOE 

Excavation 
Contractor 

Total Depth 
(ft) 12' 

Qroundwater 
LeveKs) NA 

SampUng 
Method NA Ground Sufoee 

ElevQtlen(lGLD) ^78.71 

MATERIAL PLACED BACK IN EXCAVATION Comments Coordlnotes S 28, E 806 

^PLES 

iih I 
MATERIAL DISCRIPTION RELD NOTES 

2 — 

4 

6 — 

8 — 

10— 

12—1 

14— 

O 
f'i •Z. c 

'X' 

/ I. 

' I ? • 

(FILL) CLAY W/TOP SOIL 

(FILL) SAND. GRAVEL (FROM FILTER PACK OF WELL M) 

OILY LIQUID IN WELL SAND PACK 

BLACK FIBROUS MATERIAL 

PEAT. BLACK ORGANIC CLAY AND SILT 

BLACK ORGANIC CLAY AND SILT SOME PEAT 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-1 
Project Location: Riverview, Michigan Sheet 1 oil 
Project Number: 38^8E06216.04 

Sheet 1 oil 

Logged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 

SSST" SACKHOE Excavation 
Contractor 

Total Depth 
(ft) 

LeveKs) 
Sampling 
Method 

Ground Suface 
Eloyatlon(lGLD) 

MATERIAL PLACED BACK Comments Coordinates 8 905,E 735 

SAMPLES 

MATERIAL DISCRIPTION HELD NOTES 

2-

4 -

6-

8-

10-^ 

12— 

14— 

Si 

(Fia) MOIST, BROWN CLAY CAP MATERIAL 

(FILL) AGGREGATE 3-4" DIAMETER 

(FILL,) BRICKS, DEBRI, PARTIAL DRUM, METAL STRIPPING 
WOOD, NEWSPAPER, PLASTIC. 

PEAT ENCOUNTERED ©11' FEET BELOW GRADE, 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log Of Test Pit TP-2 
Project Location: Riverview, Mictiigan Sheet 1 of 1 
Project Numt>er: 38-08E06216.04 

Sheet 1 of 1 

Date(s) „ 
Ex^ Logged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 
EaiMvallon 

BACKHOE Excavadan 
Contractor 

Total Depth 
(ft) 8-

Sraundwater 
L0ml(s) 

Sampltng 
Method 

Ground Sufoce 
Elevatlon(lGLD) 

MATERIAL PLACED BACK Comments Coordinates S1115, E 635 

31 Si 
0-

E 
MATERIAL DISCRIPT10N FIELD NOTES 

2 -

4 

6-

8 — 

10H 

12— 

14—1 

, ^ 

(FILL) MOIST, BROWN, SANDY CLAY. 

(FILL) BRICK, STEEL BANDING, BOTTLES. 

PEAT, MOIST DRY BLACK W/WOOD FRAGMENTS. 

COMPOSITE 1 COLLECTED FROM TP-2 
1- 8oz. JAR & 1- ENCORE SAMPLE 02:46p.r 

NOTE; 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-3 
Project Location: Riverview. Michigan 

Sheet 1 of 1 
Project Number 38-08E06216.04 

Sheet 1 of 1 

Si- Logged By WIUIAM CLAYTON Reviewed By TIM WHIPPLE 

BAC*H0J Excavation 
Contractor 

^otol Depth 

Qroundwater 
LovBffs) 

Sampling 
Mattiod 

Ground Suface 
Elevcitlon(IGLD) 

MATERIAL PLACED BACK Commeots Coordinates s 500, E 520 

/WPLES 

51 II 
0-

MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 — 

6-

8 — 

10— 

12— 

14— 

I j. 

; i 

(FILL) MOIST, BROWN. SILTY CLAY. 

LIMESTONE AGGREGATE 2-3" IN DIAMETER (FILL) 

(FILL) MOIST BUCK FILL. WOOD. METAL SPRINGS 

(FILL) DBO H2S 6-8 ppm 

BUCK ORGANIC CUY - PEAT 

MOIST BROWN CUY 

NOTE; 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log Of Test Pit TP-4 
Proiect Location: Rivennew, Michigan 

Sheet 1 of 1 
Project Numtwr. 3&O8E06216.04 

Logged By WILLIAM CLAYTON Reviewed By TIM WHIPPLE 

BACKHOE Excavation Total Depth 
(ft) 

Qrauntfwater _ 
LeveKs) 

Sampling 
Method 

Gfttund Suface 
ElevatlondGLD) 

Excavation 
MATERIAL PLACED BACK IN EXCAVATION Comments Coordinates S180, E SCO 

SAMPLES 

!l Si 
0 -

MATERIAL DISCRIPTION FIELD NOTES 

2 -

4 — 

6 — 

8 ^ 

10-

12-

14— 

(FILL) MOIST. BROWN. CLAY. 

(FILL) MOIST BROWN COMPACTED CUY 

(FILL) MOIST. WET. BLACK. DBO. BRICKS. CABLE. HOSE. 
RUBBER GASKETS. 5 GALLON STEEL PAIL 

11:16 COMPOSITE SAMPLE COLLECTED 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-5 
Project Location: Riverview, Michigan 

Sheet 1 of 1 
Project Numt)er: 38-08E06216.04 

Lagged By IMLUAM CLAYTON Reviewed By TIM WHIPPLE 
Excavation 

BACKHOE Excavalion 
Contractor 

Total Deptti 
(ft) ^ 

Ofoundwaler 
LiwWts) 3 

SampUng 
Method 

Ground Sufoce 
Elovatlon(IGLD) 

Excflvalion 
MATERIAL PLACED BACK Comments Coordinates s 380, E 880 

II |g 
E 
Si MATERIAL DISCRIPT10N RELD NOTES 

2 — 

4 — 

6 — 

8 — 

10-J 

12— 

14— 

6" - TOP SOIL 

(FILL) WOOD, STEEL. PLASTIC, BRICK. GLASS, CONCRETE 

- BACKEHOE REFUSED 9 3.8' ft 

10:14 COLLECTED COMPOSITE SAMPLE FROM STOCKPILE 
(TP-5 COMP) 1- Boz. JAR & 1 ENCORE SAMPLE 

NOTE; 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-6 
Project Location: Riverview, Michigan 

Sheet 1 of 1 
Project Number: 38-08E06216.04 

8.314M Excavated Logged By WILLIAM CLAYTON Revlevred By TIM WHIPPLE 
Excavabon 

BACKHOE Excavation 
Contractor 

rotol Depth 
(ft) 

Qroundwater 
LevoKs) " 

Sampling 
Method 

Ground Suface 
Elevation(IGLD) 

ExcttMBtkm 
MATERIAL PLACED BACK IN EXCAVATION Comments Coordinates g 3gQ_ g 

SAMPLES 

11II 
0 - II 

il 
S Ci is: 

E 
MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 — 

6 — 

8 — 

10— 

12— 

14— 

(FILL) MOSIT BROWN CLAY 

(FILL) MOIST BROWN COMPACTED CUY 

(FILL) MOIST GRAY CLAY 

1-3 (FILL) WHITE LIGHT GRAY DBO 

'' 1' PEAT. MOIST. WET. BLACK SILTY SAND W/ WOOD FRAGMENTS 

PID - 1-3 ppm 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-7 
Project Location: Riverview, Michigan 

Sheet 1 of 1 
Project Number: 38-08E06216.04 

Sheet 1 of 1 

LogoBdBy WILLIAM CLAYTON Reviewed By TIM WHIPPLE 

SSS" Excavation 
Contractor 

Total Deptti , 
(ft) 8.5 

Qrouodwator 
LovaKO 

SampBno 
Method 

Ground Sufoce 
ElevQtlon(IGLD) 577.42 

MATEHIAL PLACED BACK Comments Coordinates S 1098, E 885 

II tl 
0-

SAMPUES 

ll 
f 
Si MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 — 

6 — 

8 — 

10-J 

12— 

14^ 

(FILL) SAND, GRAVEL W/ SOME CLAY 

•1 •,.n-

COBBLES & BOULDERS 18-24" IN DIAMETER 

BUCK ORGANIC CUY - PEAT 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project; BASF - Riverview Log of Test Pit TP-8 
Project Location: Riverview. Michigan 

Sheet 1 of 1 
Project Numl)er: 38-08E06216.04 

Sheet 1 of 1 

M1-00 Excavated Logged By KEITH MAST Reviewed By TIM WHIPPLE 
Excavation 
MMhod BACKHOE 

Excavation 
Contrador 

Total Depth , 
(ft) 7-

Levella) 5^ 
Sampling 
Method 

Ground Sufoce ___ 
Elevatlon(IGLD) 576.70 

MATERIAL PLACED BACK Comments Coordinates s 852, E 908 

si ll 

SAMPLES 

E 
MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 -

6 — 

8 — 

10— 

12— 

14— 

(FILL) TOP SOIL, PIECES OF HOSE CLAY 

(FILL) SAND & GRAVEL 

FILL) SAND, GRAVEL, SMALL PIECES OF CONCRETE, 
f-USTIC HOSE, WOOD SOME DBO 

BUCK TO GRAY ORGANIC CUY - PEAT 

NOTE; 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Project: BASF - Riverview Log of Test Pit TP-9 
Project Location: Riverview, Michigan Sheet 1 of 1 
Project Number: 38-08E06216.04 

Sheet 1 of 1 

^ — Logged By KEriMMAST Reviewed By TIM WHIPPLE 
Excavation 

BACKHOE 
Excavation Fetal Depth , 

(ft) 8 
Qtoundwatar 
L0val(s) 

Sampling 
Meltxxl 

Ground Sufoee .. 
ElevotlondGLD) 876.52 

MATERIAL PLACED BACK Comments Coordinates S 606, E 927 

ll ll 

SEES 

.1] 
MATERIAL DISCRIPTION FIELD NOTES 

2 — 

4 — 

6 — 

8 — 

10-J 

12-

14— 

J 

(FILL) SAND & GRAVEL 

(FILL) WOOD, CERAMIC PIECIES, PLASTIC CABLE, DBO TO 3* 

BLACK ORGANINC CUVY - PEAT 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



Prefect: BASF - Riverview Log of Test Pit TP-10 
Proiect Location: Riverview, Michigan 

Sheet 1 of 1 
Project Number: 38-08E06216.04 

torated LoggedBy KErTRMAST Reviewed By TIM WHIPPLE 
Excawsbon 

BACKHOE Excovatlan 
Contractor 

rotol Depth . .,1 
(ft) 

Qraundwator 
Lavel(8) 

Samprmg 
Method NA 

Ground Sufocs ___ 
Elavatlon{IGLD) 

ExBavatton 
n.w^rfin MATERIAL PLACED BACK IN EXCAVATION Comments Coordlnotes 5 28, E 806 

il li .1! 
MATERIAL DISCRIPTION FIELD NOTES 

2 -

4 — 

6 — 

8 — 

10-

12— 

14— 

i . >. 

i . ' 

(FILL) CLAY W/TOP SOIL 

(FILL) SAND. GRAVEL (FROM FILTER PACK OF WELL M) 

OILY LIQUID IN WELL SAND PACK 

BLACK FIBROUS MATERIAL 

PEAT. BUCK ORGANIC CUY AND SILT 

BUCK ORGANIC CUY AND SILT SOME PEAT 

NOTE: 
BACKGROUND PID READINGS CONTINUOUSLY MONITORED 
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 
TEST PIT LOGS. 



PHOTO JOURNAL 
TEST PIT PHOTOGRAPHS - BASF RIVERVIEW, MI SITE 

MDEQ ASSESSMENT - AUGUST 2000 

Photo 1 Test Pit 1 - August 31, 2000. 

Photo 2: Test Pit 1 - August 31,2000 
W\bas(\ri verview\testpits-11 -00-photo 



Photo 3; Test Pit 1 - August 31, 2000 

Photo 4: Test Pit 2 - August 30, 2000 
W\basf\riverview\testpits-1 l-OO-photo 



Photo 5: Test Pit 2 - August 30, 2000 

Photo 6: Test Pit 2 - August 30, 2000 



Photo 7: Test Pit 3 - August 31,2000. 

Photo 8: Test Pit 3 - August 31,2000 
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Photo 9: Test Pit 4 - August 31,2000 

Photo 10; Test Pit 4 - August 31, 2000 



Photo 13: Test Pit 5 - August 30, 2000 

Photo 14: Test Pit 5 - August 30, 2000 



Photo 11 Test Pit 5 - August 30,2000. 

Photo 12: Test Pit 5 - August 30, 2000 
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Photo 15: Test Pit 6 - August 30, 2000 

Photo 16: Test Pit 6 - August 31, 2000 



Photo 17: Test Pit 6 - August 31,2000 

Photo 18: Test Pit 6 - August 31, 2000 



Photo 19: Test Pit 7 - August 30, 2000 

Photo 20: Test Pit 7 - August 30, 2000 



Photo 21: Test Pit 8 - August 30, 2000 

Photo 22: Test Pit 8 - August 30, 2000 



Photo 23: Test Pit 9 - August 30, 2000 

Photo 24: Test Pit 9 - August 30, 2000 



Photo 25: Test Pit 10 - August 30, 2000 

Photo 26: Test Pit 10 - August 30, 2000 



Photo 27: Test Pit 10 -August 30, 2000 

Photo 28: Test Pit 10-August 30, 2000 




